BEST AVAILABLE COPY 



(12) INTTRNATtO N A L APPLICATION PUBLISHED U.NDCR THE PATENT COOPERATION TREATY (PCT) 



PCT/USO 1/42530 



(19) Wortd latataxtoat Property Oraiatzalioe, 



1 August 2002 (0I.08J002) 



PCT 



(10) lntemetloa.1 Publication Nnbir 

WO 02/059260 A2 



■I AppfacitiM Neaberi PCTAJSOl/42950 



(15) FiltaiUqup: 



2TJOI (16.11 ami) 



0(17.11.2000) US 



! (71) Applicant JiJritxmfdShatiartpt ^ HVSEQ, 
I IMC lUS/USfc CO Atmaat* A«enae. Samyxak. CA 
I 94016 (US*. 



(USAJS); 4110 TLm 
GOODRICH, Rjt*. W. PJS/US]; 4196 Sjnd, lane, Sea 
W CA 93114 (US). UU Cheat*** (CN/US): HM 
Rinchen W», #14, S«n Joic, CA 95117 (US). ZHOU. 
Piaf (USAJS]; 7MJ Knoll. Dma. Cupotlm, CA 
9S014 (US). ASL'NDl. Ylaed (US/US); 709 Ctty 
Houtewd, IWm Otj. CA 944D4 (US). ZHANG, JW 
(CN/USJ: 4930 Poplar Tonce, Campbell. CA 9S00J 
(US). ZHAO. Qlae. A. ICNAIS); 1556 Kuoier Road. 
Sm Jmx CA 95118 (US). REN, Feiyea [US/US fc 7703 
Oak Mc*k» Coort. CnpatJoo. CA 95014 (US). XUE, 
Aldaat, -L ICNAIS); 1621 South Miry Avenoe. Sunny, 
rite, CA 940S7 (US). YANG, YMtfcaae [CNAJSj; 4230 



Raa»kk Can Saa Joan, CA 951 II (US). WEHRMAN. 
Tm (1ISVUS1; CCSR Mol Paaim 5210, 269 W. Campa 
Dm*. SUn fori. CA 94305 (IIS) ORMANAC, Radeje, 
T. lUSAISt: »50 Km G 
94303 (US). 

(14) Afeat: CLRIFI. Iw, R.; Mimj, Uvin, Conn, Farii, 
Glovii-, end P< 
02111 (US). 

(■I) Dal|Ml*4 State* r*Ktaw*>! AH AO, AL AM. AT. AU. 

AZ, BA. BB. BO. BR. B Y. BZ. CA, CII.CN, CO, CR, CU. 
CZ. OH. DK, DM, D2. EC EE. ES, fl, OB, CD. 08, GH, 
OM, HR, HU. ID, 11, IN, IS. JP. XT, KG. KP. KB, K7, 1-C 
LK. LR, IS. LT, LU. LV, MA MD. MO, MIC MN, MW, 
MX, MZ. NO, NZ, PH. PU PT, RO, RU. SD, Sli SG, SL 
SK. SU TJ.TM. TR,TT. TZ. UA. UO. US. UZ. VN. YU. 

7a. zw. 

(B4) Deelfaatad Stattt {HgimeQi ARIPO patent (Gil, GM. 
KH. LS, MW. MZ. SD. SUSZ.rZ.lXJ.ZM. £W\ 
Kmariaa palest (AM. AZ. BY. KO. Id. MD. RU. 1 J, TM) 
Emotaaa patent (AT. Ba CU, CY. Dtt, DK. BS, FL FR. 

Ob, gr. ra rr, uu. mc nl, pt. sa th\ oapi i«c» 

(BP. BJ, CP. CO. O. CM, GA, GN. GQ, GW, Ml, MR, 
NaSN.TD.TGX 



— wltbtmt international Mearck report ami to be rtpnblulttJ 

— wuA raoaeaee tfKi^f parr efdtttrtfUom (mbitiM ia» 
nue/y (i tUctronic fori and gocOabtt upetM nqmtstfrom 



•in* of tack ngular tint oJ U* PCT Gaunt 



,rrfirtat%tXn.id- 
mj at iht bczi*. 



NOVEL NUCLEIC ACIDS AND POLYPEPTIDES 

1. TECHNICAL. FIELD 

The present invention provides novel polynucleotides tad proteins encoded by such 
5 polynucleotides, along with uses for these polynucleotides md proteins, for example in 



2. BACKGROUND 

Technology aimed at the discovery of protein factors (including e.g., cytokines; such 
as lymphokincs, interferons, circulating soluble factors, chemokines, and ircerteukins) has 
matured rapidly over the past decade. The now routine hybridization cloning and expression 
cloning techniques clone novel polynucleotides "directly" in the sense that they rely on 
information directly related to the discovered protein (i.e., partial DNA/amlno acid sequence 
of (he protein in the ca s e of hybridization cloning; activity of ihe protein in the case of 
expression cloning). More recent "indirect* cloning techniques such as signal sequence 
cloning, which isolates DNA sequences based on the pr esen ce of a now wcll-rccognized 
secretory leader sequence motif, as well as various PCR-based or low stringency 
hybridization-based cloning twhniqnn, have advanced me state of the art by making 
available large numbers of DNA/amtoo acid s flq urmrs for proteins that are known to have 
biological activity, for example, by virtue of their secreted nature in (he case of leader 
sequence cloning, by virtue of their cell or tissue source in the case of PCR-based techniques, 
or by virtue of structural similarity to ether genes of known biological activity. 

Identified polynucleotide and polypeptide sequences have numerous applications in, 
for example, diagnostics, forensic j, gene mapping: identification of mutations responsible for 
genetic disorders or other traits, to assess biodiversity, and to produce many other types of 
data and products dependent on DNA and amino acid sequences. 
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3. SUMMARY OF THE INVENTION 

The compositions of the presort invention include novel isolated polypeptides, novel 
30 isolated polynucleotides encoding such polypeptides, including recombinant DNA molecules, 
cloned genes or degenerate variants thereof, especially naturally occurring variants such as 
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one or more epitopes present on such polypeptides, as well as hybri nomas producing such 



This invention also includes the reverse or direct complement of any of the nucleic acid 



The compositions of the present invention additionally include vectors, including 
expression vectors, conta inin g the polynucleotides of the invention, cells genetically engineered 
5 to contain such polynucleotides end cells genetically engineered to express such 



The present invention relates to ■ collection ox library of al least one novel nucleic ectd 
sequence assembled from expressed sequence tags (ESTs) isolated mainly by sequencing by 
hybridization (SBH), and in some cases, sequences obtained from one or more public databases. 
The invention relates also to the proteins encoded by such polynucleotides, along with 
therapeutic, diagnostic and research utilities for these polynucleotides end proteins. These 
nucleic acid sequences ore designated as SEQ ID NO: 1-341. The polypeptides sequences are 
designated SEQ ID NO. 342-682. The nucleic acids and polypeptides are provided in the 
Sequence Listing. In die nucleic acids provided in the Sequence Listing. A is adenosine; C b 
cytosine; G b guanine; T is thymine; and N is unknown or any of the four bases. 

The nucleic acid sequences of the present invention also include, nucleic acid sequences 
that hybridize to the complement of SEQ ID NO: 1-34 1 under stringent hybridization 

a which are allelic variants or species homologues of any of the 



and host cells or organisms transformed with these expression vectors. Nucleic acid si 
(or their reverse or dura complements) according to the invention have m 
in a variety of techniques known to those skilled in the art of molecular biology, such as use as 
hybridization probes, use as primers for PCR. use in an array, use In computer- readable media, 
use- in sequencing full-length genes, use for chromosome and gene mapping, use in the 
recombinant production of protein, and use in the generation of anti-sense DNA or UNA, their 
chemical analogs and the like. 

In a preferred embodiment, the nucleic acid sequences of SEQ ID NO: 1041 or novel 
segments or parts of the nucleic acids of the invention arc used as primers in expression assays 
that are well known to the art. In a particularly preferred embodiment, the nucleic acid 
sequences of SEQ ID NO. 1-341 or novel segments or parts of the nucleic acids provided herein 
are used in d iag no s tic s for identifying expressed genes or, as wdl blown to ihe art and 
exemplified by Vollrarh et al. Science 258:32-59 (1 992X as expressed sequence tags for 
physical mapping of the human genome. 

The belated polynucleotides of the invention include, but arc do< limited to, a 



comprising a spca'fk domain or truncation of the peptides encoded by SEQ ID NO: 1-341. A 
polynucleotide comprising a nucleotide Kqucnce having a: least 90S identity to an identifying 
sequence of SEQ ID NO: 1-341 or a degenerate variant or fragment thereof. The identifying 
sequence can be 100 base pain to length, 

Use nucleic acid seqnrnr es of the prfsrrti intention also m rftslB the trquet H e 
information from the nucleic acid sequepces of SEQ ID NO: 1-341. The sequence information 
can be i segment of any one of SEQ ID NO I -34 1 thai uniquely identifies or represents the 
lequence fofwrnation of SEQ ID NO: 1-341. 

A collection as used to this application can be a col lec ti on of only one polynucleotide. 
The collection of sequence information or identifying information of each sequence can be 
provided ma nucleic acid array. In one embodiment, segments of sequence faformatloo we 
provided on a nucleic acid array to detect the polynucleotide (hat contains the segment The 

segment. The collection can also be provided in a computer -readable format. 



coding sequences of SEQ ID NO: l-34l,Thepolymx:kxmdesorthe present invention also 
fach ate, but are not limited to, a polynucleotide that hybridizes under stringent hybridization 
conditions to (>) the complement of any one of the nucleotide sequences set forth in SEQ ID 
NO: I -34 1 ; (b) • mxtectkfc sequence encoding eny one of the amino ncid sequences scl forth in 
the Sequaxe Listing; (c) a polynucleotide which b tn allelic variant of any polynucleotides 
recited above; [&) a por>Tiucleotidc which encodes a species homolog (eg. orthologs) of any of 
foe prtXcins recited above; or (c) a polynucleotide that encodes a polypeptide comprising ■ 
specific domain or truncation of any of the polyp e ptides comprising an amino acid seq uen ce set 
forth in the Sequence Listing. 

The isolated polypeptides of the invention Include, but are not limited ta, a polypeptide 
comprising any of the amino add sequences set forth in SEQ ID NO 342-o*"2; or the 
corresponding full length or mature protein. Polypeptides of the invention also include 
polypeptides with biological activity that are encoded by (a) any of the polynucleotides hiring a 
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nucleotide sequence ta forth b SEQ ID NO 1-341; or (b) polynucleotides thai hybridize to the 
canpleoaeMof tepolygucieoUdei of (a) under stringent hybridization conditions. BiologicaUy 
or Immunologically active variants of any of the polypeptide sequences in the Sequence Listing, 
and "substantial ec^ivsients" thereof (e.g., with at leas about 65% 70% 75%, 80% 85%. 
5 90% 95%, 98% or 99% amino acid sequence identity) thai preferably retain biological activity 
are also contemplated. The polypeptides of the invention may be wholly or partially chemically 
synthesized but ere preferably produced by recombinant means using the gene ti cally engineered 
cells (eg. host cells) of the invention. 

The invention also provides compositions comprising • polypeptide of the invention. 
1 0 Polypeptide compositions of the invention may further comprise an acceptable earner, such 
as a hvdrophilic, e.g., pharmaecuticalry acceptable, carrier. 

The invention also provides boa celli transformed or rransfected with s 
polynucleotide of the invention. 

The invention also relates to methods for producing a polypeptide of toe invention 
1 5 comprising growing a culture of (he host cells of the invention in a suitable culture medium 
under conditions permitting expression of the desired polypeptide, and purifying the 
polypeptide from the culture or from the host cells. Preferred embodiments include those in • 
which the protein produced by nam process is a matu r e form of (he pro te in, 

Polynucleotides according to the invention have numerous applications in a variety of 
20 techniques known to those drilled in the art of molecular biology. These rechnigno include 
use as hybridization probes, use as oligomers, or primers, for PCR, use for chromosome and 
gene mapping, use in the recombinant production of protein, and use in generation of 
anti-tense DNA or RNA. their chemical analogs and the like. For example, when the 
expression of an mRNA is hugely restricted to a particular cell or tissue type, polynucleotides 
25 of the tavention can be used as hybridization probes to detect the presence of the particular 
cell or tissue mRNA in a sample using, e.g., in situ hybridization. 

In other exemplary embodiments, the polynucleotides are used in diagnostics as 
expressed sequence tags for identifying expressed genes or, as well known in the art and 
exemplified by Vollrath et al„ Science 258:52-59 (1 992), as expressed sequence tags for 
30 physical mapping of the human genome. 

The polypeptides according to the invention can be used in a variety of conventional 
procedures and methods that are currently applied to other proteins. For example, a 
polypeptide of the invention can be used to generate an antibody that specifically binds the 



polypeptide. Such antibodies, particularly monoclonal antibodies, are useful for detecting or 
quantitsting the polypeptide In tissue. The polypeptides of the invention can also be used as 
molecular weight markers, and as a food supplement. 

Methods are also provided for p reve ntin g, treating, or ameliorating a medical 
S condition which comprises the step of administer bag to a mammalian subject a therapeutically 
effective amount of a composition comprising a polypeptide of the present invention and a 
pbarnuceuticalty acceptable carrier. 

In particular, the polypeptides and polynucleotides of the invention can be utilized, for 
example, in methods for the prevention and/or treatment of disorders involving aberrant 

10 protein expression or biological activity. 

The present invention further relates to methods for detecting the presence of the 
polynucleotides or polypeptides of the invention in a sample. Such methods can, for 
example, be utilized as part of prognostic and diagnostic evaluation of disorders as recited 
herein and for the idcruifkation of subjects exhibiting a predisposition to such conditions. 

IS The invention provides a method for detecting the polynucleotides of the invention In a 
sample, comprising contacting the cfrtp i* with a compound thai biiidl to and forms a 
complex with the polynucleotide of interest for a period sufficient to form the complex and 
under conditions sufficient to form a complex and detecting the complex such that if a 
complex is d etecte d, the polynucleotide of interest is detected. The invention also provides a 

20 method for detecting the polypeptides of (he Invention in a sample comprising contacting the 
sample with a compound that binds to and forms a complex with the polypeptide under 
conditions end for a period raffle lent to form the complex and detecting the ffannation of the 
complex such that if a complex is formed, the polypeptide b detected. 

The invention also provides kits comprising polynucleotide probes and/or monoclonal 

25 antibodies, and optionally quantitative standards, for carrying out methods of the invention. 
Furthermore, the invention provides methods for evaluating the efficacy of drugs, and 
monitoring the progress of patients, involved in clinical trials for the treatment of disorders as 
recited above. 

The invention also provides methods for the identification of compounds that 
30 modulate (i.e., increase or decrease) the expression or activity of the polynucleotides and/or 
polypeptides of the invention. Such methods can be utilized, for example, for the 
identification of compounds that can ameliorate symptoms of disorders as recited herein. 
Such methods can include, but are not limited to, assays for identifying compounds and other 
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substances that interact with (r.g., bind to) the polypeptides of the invention. The invention 
provides a method for identifying a compound that binds to the polypeptides of the invention 
comprising contacting the compound with a polypeptide of the invention in a cell for a time 
sufficient to form a polypeptidc/cora pound complex, wherein the complex drives expression 
5 of a reporter gene sequence in the cell; and detecting the complex by detecti n g the reporter 
gene sequence expression such that if expression of the reporter gene is detected the 
compound the binds to a polypeptide of the invention is identified. 

The methods of the invention also provide methods for treatment which involve the 
administration of (he polynucleotides or polypeptides of the invention to individuals 

10 exhibiting symptoms or tendencies. In addition, the invention encompasses methods for 
treating diseases or disorders as recited herein comprising administering compounds and 
other substances that modulate the overall activity of the target gene products. Compounds 
and other substances can effect such modulation either on the level of target gene/protein 
expression or target protein activity. 

15 The polypeptides of the present invention and the polynucleotides enco din g them are 

also useful for the same functions known to one of skill In the art as the polypeptides and 
polynucleotides to which they have homology (set forth in Table 2); for which they have a 
signature region (as set forth in Table 3); or for which they have homology to a gene family 
(as act forth in Table 4). If no homology is set forth for a acquence, then the polypeptides and 

20 rxilyrrncleotidcs of the present invention arc useful for a variety of applications, as described 
herein, including use in arrays for detection. 

4. DETAILED DESCRIPTION OF THE INVENTION 

25 4.1 DEFINITIONS 

It must be noted (hat as used herein and in the appended cl a im s, the s in g ular forms 
"a", "an" and "the" include plural references unless (he context clearly dictates otherwise. 

The term "active* refers to those forms of the polypeptide which retain the biologic 
and/or immunologic activities of any naturally occurring polypeptide. According to the 
10 irrvenlicn. the terms "biologically active" or "biological activity" refer to a protein or peptide 
having structural, regulatory or biochemical functions of a naturally occurring molecule. 

ally active" or "immunological activity- refers to the capability of the 
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natural, recombinant or synthetic polypeptide to induce a specific immune response in 
appropriate animals or ceils and to bind with specific antibodies. 

The term "activated cells" as used in this application are those cells which are 
engaged in extracellular or intracellular membrane trafficking including the export of 
secretory or enzymatic molecules as part of a normal or disease pro ces s. 

The terms "complementary" or "complementarity" refer to the Datura] binding of 
polynucleotides by base pairing. For example, the sequence 5'-AOT-3' binds to the 
complementary sequence 3'~TCA-5\ Complementarity between two single-atranded 
molecules may be "partial" such that only some of the nucleic adds bind or it may be 
"complete" such that total complementarity exists between the single stranded molecules. 
The degree of complementarity between the nucleic acid strands has significant effects on the 
efficiency and strength of the hybridization between the nucleic acid strands. 

The term "embryonic stem cells (ES)" refers to a cell that can give rise to many 
differentiated cell types in an embryo or en adult, including the germ cells. The term "germ 
line stem cells (GSCs)" refers to stem cells derived from primordial stem cells thai provide a 
steady and continuous source of germ cells for the production of gametes. The term 
"primordial germ cells (PGCj)" refers to a imall population of cells set aside from other cell 
lineages particularly from the yolk sac, mesenteries, or gonadal ridges during embryogenesis 
that have the potential to differentiate into germ cells and other cells. POO are the source 
from which GSCs and ES ceils are derived. The PGCs, (he GSCs and (he ES cells are 
capable of self-renewal. Thus these cells not only populate the germ line and give rise to a 
plurality of terminally differentiated cells that comprise (be adult specialized organs, but are 
able to regenerate themselves. 

The term "expression modulating fragment," EMF. means a series of nucleotides 
which mod u late s the exp re s si on of an operably Uriknd ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the acquence is altered by the presence of the EMF. EMFs 
include, but are not limited to, promoters, and promoter modulating sequences (inducible 
elements). One class of EMFi are nucleic acid fragments which induce (be expression of an 
30 operably linked ORF in response to a specific regulatory factor or physiological event. 
The terms "nucleotide sequence" or "nucleic acid" or "polynucleotide" or 
"oligonucleotide" are used interchangeably and refer to a heteroporymer of nucleotides or the 
sequence of these nucleotides. These phrases also refer to DNA or RNA of genomic or 
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synthetic origin which may be single-stranded ox double-stranded and may represent tho 
sense or the antisense strand, to peptide nucleic odd (PNA) or to any DNA -like or RNA-like 
material. In the sequences herein A is adenine, C is cytosbe, T is thymine, 0 Es guanine and 
N is A. C, O or T (U). It h coctcmpUtod thai where the polynucleotide Is RNA. the T 
5 (thymine) in the sequences provided herein is substituted with U (uracil). Generally, nucleic 
acid segments provided by this invention may be assembled from fragments of the genome 
and short oligonucleotide linkers, or from a series of oligonucleotides, or from individual 
nucleotides, to provide a synthetic nucleic acid which is capable of being expressed in a 
recombinant transcriptional unit comprising regulatory elements derived from a microbial or 

10 viral operon, or i eukaryotic gene. 

The terms "oligonucleotide fragment- or a "polynucleotide fragment*, "portion,- or 
"segment" or "probe" or "primer" are used interchangeably and refer to a sequence of 
nucleotide residues which are at least about J nucleotides, more preferably at least about 7 
nucleotides, more preferably at least about 9 nucleotides, mare preferably at least about 1 1 

15 nucleotides and most preferably at least about 1 7 nucleotides. The fragment is preferably less 
than about 500 nucleotides, preferably less than about 200 nucleotides, more preferably less 
than about 100 nucleotides, more preferably less than about SO nucleotides and most 
preferably less than 30 nucleotides. Preferably the probe is from about 6 nucleotides to about 
200 nucleotides, preferably hum about 15 to about 50 nucleotides, more preferably from 

20 about 1 7 to 30 nucleotides and most preferably from about 20 to 23 nucleotides. Preferably 
the fragments can be used m polymerase chain reaction (PCRX various hybridization 
procedures or microarray procedures to identify or amplify identical or related parts of 
mRNA or DNA molecules. A fragment or segment may uniquely identify each 
polynucleotide sequence of the present invention. Preferably the fragment comprises a 

25 sequence substantially similar to any one of SEQ ID NO: 1 -34 ] . 

Probes may, for example, be used to determine whether specific mRNA molecules are 
present in a cell or tissue or to isolate similar nucleic acid sequences from chromosomal DNA 
as described by Walsh et al. (Walsh, P.S. et al„ 1992, PCR Methods Appl 1 :24l -250). They 
may be labeled by nick translation, Klenow fill-in reaction, PCR, or other methods well 

30 known in the art Probes of the present invention, their preparation and/or labeling are 
elaborated in Sambrook, J. et al., 1 989, Molecular Cloning: A Laboratory Manual, Cold 
Spring Harbor Laboratory, NY; or Ausubel, F.M. et al., 1989. Current Protocols in Molecular 



Biology, John Wiley & Sons, New York NY, both of which ore incorporated herein by 
reference in their entirety. 

The nucleic acid sequenc es of the p resen t invention also include the sequence 
Information from the nucleic acid sequences of SEQ ID NO: 1-341. The sequence 
5 Information can be a segment of any one of SEQ ID NO 1-341 that uniquely identifies or 
represe nts the sequence information of that sequence of SEQ ID NO. 1-341. One such 
segment can be a twenty-mer nucleic acid sequence because the probability that a twenty -mer 
Is folly matched b the human genome Is 1 b 300. In the human genome, there are three 
billion base pairs b one set of chromosomes. Because 4* possible twenty -mers wrist, there 

10 arc 300 times more twenty-mer* than there are base pairs b a set of human chromosomes. 
Using the same analysis, the probability for a seventoen-mer to be fully matched in the 
human genome is approximately I in 5. When these segments are used b arrays for 
expression studies, fifteen-mer segments can be used. The probability that the fifteen-mer is 
fully matched in the expressed sequences is alio t [^ i ' n t i Tnf t ' > ly one b five because t ^p i f ^ i 1 *^ 

1 5 sequences comprise less than approximately 5% of the entire genome sequence. 

Similarly, when using seq uence information for detecting a single mismatch, a segment 
can be a twenty-five mer. The probability that the twenty-five mer would appear b a human 
genome with a tingle mismatch is calculated by multiplying the probability for a full mntr^ 
(1+4 1 *) tfmr ttw ii vww fl p ro b ab ility for m? q * > »**h — m tcknt inV prwmrin (j x 25). The 

20 probability that an ctghtun mer with a single mismatch can be detected b an array tor 

expression rrudies is approximately one b five. The probability mat a twenty-mer with a single 

The term "open reading frame." ORF, means a series of nucleotide triplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 
25 Tho terms "operably linked" or "operably associated" refer to functionally related 

nucleic acid sequences. For example, a promoter is operably associated or operably linked 
with a coding sequence if the promoter controls the transcription of the coding sequence. 
While operably linked nucleic acid sequences can be contiguous and b the same reading 
frame, certain genetic elements e.g. repressor genes are not contiguously Ibked to the coding 
30 sequence but still control transcription/translation of the coding sequence. 

The term "phiripotent" refers to the capability of a cell to differentiate into a number 
of differentiated cell types that are present in an adult organism. A pturipotent cell is 
restricted in its differentiation capability in comparison to a totipotent cell. 

9 
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The terms "polypeptide" or "peptide" or "amino acid sequence" refer to an 
oligopeptide, peptide, polypeptide or protein sequence or fragment thereof and to naturally 
occurring or synthetic molecules. A polypeptide "fragment," "portion," or "segment" is a 
stretch of amino acid residues of al least about 5 ammo acids, preferably at least about 7 
5 amino acids, more preferably at least about 9 ammo acids and most preferably at least about 
1 7 or more amino acids. The peptide preferably Is not greater than about 500 amino acids, 
more preferably less than 200 amino acids more preferably less than 1 SO amino acids and 
most preferably less than 100 ambo acids. Preferably the peptide is from about 5 to about 
200 ambo acids. To be active, any polypeptide must have sufficient length to display 

1 0 biological and/or immunological activity. 

The term "naturally occurring polypeptide" refers to polypeptides produced by cells 
that have not been genetically engineered and specifically contemplates various polypeptides 
arisbg from post-translational modifications of the polypeptide including, but not limited to, 
acetytation, eaatoxytation, gjycosytation. phosphorylation, Ibidxtion and acylation. 

IS The term "translated protein coding portion" means a sequence which encodes for the 

full length protein which may include any leader s e q uen ce or any processing sequence. 

The term "mature protein coding sequence" means a sequence which encodes a 
peptide or protein without a signal or leader sequence. The "mature protein portion" means 
that portion of the protein which does not include a signal or leader sequen c e. The peptide 

20 may have been produced by processing in the cell which removes any leader/signal sequence. 
The mature protein portion may or may not include an Initial methionine residue. The 
methionine residue may be removed from the protein during processing in the cell. The 
peptide may be produced rynthetically or the protein may have been produced using a 
polynucleotide only encoding for the mature protein coding sequence. 

25 The term "derivative" refers to polypeptides chemically modified by such techniques 

as ubtquilination, labeling (o.gu, with radionu c lid es or various enzymes), covalcnt polymer 
attachment such as pegy latino (derivatization with polyethylene glycol) and insertion or 
substitution by ch em ical synthesis of ambo acids such as ornithine, which do not normally 
occur b human proteins. 

30 The term "variant"(or "analog") refers to any polypeptide differing from naturally 

occurring polypeptides by ammo acid insertions, deletions, and substitutions, created using, t 
g., recombinant DNA technique*. Guidance in determining which amino acid residues may 
be replaced, added or deleted without abolishing activities of interest, may be found by 
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comparing the sequence of the particular polypeptide with that of homologous peptides and 

(conserved regions) or by replacing a m ino acids with consensus se quen ce. 

Alternatively, recombinant variants encoding th e se same or similar polypeptides may 
5 be synthesized or selected by making use of the "redundancy* b the genetic code. Various 
cod on iu restitutions, such as the silent changes which produce various restriction sites, may 

prokaryotic or eukaryotic system. Mutations b the polynucleotide sequence may be reflected 
b the polypeptide or domains of other peptides added to the polypeptide to modify the 

10 properties of any part of the polypeptide, to change characteristics such as Ugand-bmdbg 
affinities, interchain affinities, or degradation/turnover rate. 

Preferably, amino acid "substitutions" are the result of replacing one ambo acid with 
another amino acid having similar structural and/or chemical properties, La., conservative 
ammo acid replacements. "Conservative" amino acid substitutions may be made on the basis 

15 of similarity b polarity, charge, solubility, hydrophobic^, rrydiophilirity. and/or the 

amphipathic nature of the residues invgrvod. For example, nonpolar (hydrophobic) amino 

methionine; polar neutral ambo acids include glycine, serine, threonine, cysteine, tyrosine, 
aspsragine, and ghitamine; positively charged (bask) amino acids include argbine, lysine, 

20 and histidine; and negatively charged (acidic) ammo acids include aspartic acid and glutamic 
acid. "Insertions" or "deletions" are preferably in the range of about I to 20 ambo acids, 
more preferably I to 10 ammo acids. The variation allowed may be experimentally 
determined by systematically making insertions, deletions, or substitutions of ambo acids b 
a polyp e ptide mo le cu le using recombinant DNA techniqu es and asaying the resulting 

25 recombinant variants for activity. 

Alternatively, where al ter a ti o n of function is d e si r ed, insertions, d e le tio ns or 
doq -conservative alterations can be engineered to produce altered polypeptides. Such 
alterations can, for ex a m ple, alter one or more of the biological functions or biochemical 
characteristics of the polypeptides of the tavoition. For example, sach alterations may 

30 change polypeptide characteristics such as ligand-b fading affinities, bterchab affinities, or 
degjadaticmAumbver rate. Further, such alterations can be s e le cted so as to generate 
porypeptkles that arc better suited for expression, scale up and the like b the host cells 
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chosen for expression. For example, cysteine residues can be deleted or substituted with 
toother amino add residue bonier to eliminate disulGde bridges. 

The terms "purified' or "substantially purified" as used herein denotes that the 
Indicated nucleic acid or polypeptide b present in the substantial absence of other biological 
macromolecufca, er., polynucleotides, proteins, and the lite In aw embodiment, the 
polynucleotide or polypeptide is purified such that it constitutes at least 95% by weight, more 
preferably at least 99% by weight, of the indicated biological macromolecules present (but 
water, buffers, and other small molecules, especially molecules having a molecular weight of 
less than 1000 dahoos, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated 
from at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic 
acid or polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide 
is found in the presence of Of anything) only a solvent, buffer, ion, or other component 
normally presort in a solution of the same. The terms "isolated" and "purified" do not 
1 3 encompass nucleic acids or polypeptides present in their natural source. 

The term "recombinant,* when used herein to refer to a polypeptide or protein, means 
that a polypeptide or protein is derived from recombinant (e.g., microbial, insect, or 
mammalian) expression systems. "Microbial* refers to recombinant polypeptides or proteins 
made in bacterial or fungal (eg., yeast) expression systems. As a product, "recombinant 
20 microbial' defines a polypeptide or protein essentially free of native endogenous s ubsta n c es 
and unaccompanied by as s ociated native giycosytaucm. Polypeptides or p roteins expressed in 
most bacterial cultures, t.g., £ eoli, will be free of glycosytation modifications; polypeptides 
or proteins expressed in yeast will have a glycosylatioo pattern In general different from those 
In mammalian cells. 



25 The term "recombinant expression vehicle or vector" refers to a plasmid or phage or 

virus or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression 
vehicle can comprise a transcriptional unit comprising an assembly of (I) a genetic element 
or elements having a regulatory role in gene expression, for example, promoters or enhancers, 
(2) a structural or coding sequence which is transcribed into mRNA and translated into 

30 protein, and (3) appropriate transcription initiation and termination sequences. Structural 
units intended for use in yeast or eukaryotic expression systems preferably include a leader 
sequence enabling extracellular secretion of translated protein by a host cell. Alternatively, 
where recombinant protein is expressed without a leader or transport sequence, it may include 



an amino terminal methionine residue. This residue may or may not be subsequently cleaved 
from the expressed recombinant protein to provide a final product 

Tho term "recombinant expression system" means host cells which have stably 
integrated a recombinant transcriptional unit into chromosomal DNA or carry the 
recombinant transcriptional unit extrachromosomalty. Recombinant expression systems as 
defined herein will express heterologous polypeptides or proteins upon induction of the 
regulatory elements linked to the DNA segment or synthetic gene to be expressed. This term 
also means host cells which have stably integrated a recombinant genetic clement or elements 
having a regulatory role in gene expression, for example, promoters or enhancers. 
R e co m binant expression systems as defined her cm will express polypeptides or pro tein s 

DNA segment or gene to be expressed. The cells can be prokaryonc or eukaryotic. 

The term "secreted" includes a protein that is transported across or through a 
membrane, including transport as a result of signal seque n ces in its amino acid s eq u en ce 
when h is expressed in a suitable host cell. "Secreted" proteins include without limitation 
proteins sec r eted wholly (e g., soluble proteins) or partially (t.g.. receptors) from the cell in 
which they are expr e ssed. 'Se crete d' proteins also include without limitation proteins that 
are transported across the membrane of the endoplasmic reticulum. 'Secreted' pro t e in s are 
also Intended to include proteins containing non-typical signal sequences (e.g. lmerleukm-1 
Beta, sec Krasney, PA. and Young, P.R. (1992) Cytokine 4(2): 134 -143) and fitters 
released from damaged cells (eg, lnterieukin-1 Receptor Antagonist, see Arend, WJ 5 . et al. 
(1 998) Armu. Rev. Immunol. 1 6:27-55) 

Where desired, on expression vector may be designed to contain a "signal or leader 
sequence" which will direct the polypeptide through the membrane of a cell. Such a 
sequence may be naturally present on the polypeptides of the present invention or provided 
tram heterologous protein sources by recombinant DNA techniques. 

The term "stringent" is used to refer to conditions that are commonly understood in 
the art as stringent. Stringent conditions can include highly stringent conditions (i.e., 
hybridization to filter-bound DNA in 0.5 M NaHPO<, 7% sodium dodccyl sulfate (SDS), 1 
mM EDTA at 65"C, and washing in 0.1X SSC/0.1H SDS at 6B*C), end moderately stringent 
conditions (i.e, washing in 0.2X SSC/0. 1% SDS at 42'C). Other exemplary hybridization 
conditions are described herein in the examples. 
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In instances of hybridization of deoxyoligonucleotidcs, additional exemplary stringent 
hybridization conditions include washing b 6X SSC/0.05% sodium pyrophosphate at 37*C 
(for 14-basc oligonucleotides), 4**C (for 17-base oligos), 55"C (for 20-base 
oligonucleotides), and 60»C (for 23-base oligonucleotides). 
5 As used herein, "substantially equivalent" can refer both to nucleotide and amino acid 

sequences, for example a mutant sequence, that vanes from a reference sequence by one or 
more substitutions, deletions, or additions, the net effect of which does not result in an 
adverse functional dissimilarity between the reference and subject sequences. Typically, 
such a substantially equivalent sequence varies from one of those listed herein by no more 

10 than about 35% (ie„ (he number of individual residue substitutions, additions, and/or 

deletions in a substantially equivalent sequence, as compared to the corresponding ref ere n ce 
sequence, divided by the total number of residues in the substantially equivalent sequence is 
about 0.35 or less). Such a sequence is said to have 65% sequence identity to the listed 
sequence. In one embodiment, a substantially equivalent, eg., mutant, sequence of the 

15 invention varies from a listed sequence by no more than 30% (70% sequence identity); in a 
variation of this embo d i ment , by do more than 25% (75% sequence identity); and in a further 
variation of this embodiment, by no more than 20% (80% sequence identity) and in a further 
variation of this embodiment, by no more than 10% (90% sequence identity) ind in a further 
variation of this embodiment, by no more that 5% (95% sequence Identity). Substantially 

20 equivalent, eg, mutant, ammo acid s eq u e n ces according to the Invention preferably have et 
least 80% sequence Identity with a luted amino acid sequence, more preferably at least 85% 
sequence identity, more preferably at least 90% sequence identity, more preferably at least 
95% identity, more preferably at least 98% identity, and most preferably al least 99% 
identity. Substantially equivalent nucleotide sequences of the invention can h*ve lower 

25 percent sequence identities, taking into account, for example, the redundancy or degeneracy 
of the genetic code. Preferably, nucleotide sequence has at least about 65% identity, more 
preferably at least about 75% identity, more preferably st least about 80% sequence identity, 
more preferably at least about 85% sequen c e identity, more preferably al least about 90% 
sequence Identity, and most preferably at least about 95% identity, more preferably at least 

30 about 95% sequence identity, and most preferably at least about 99% sequence identity. Far 
the purposes of the present invention, sequ en ces having substantially equivalent biological 
activity and substantially equivalent expression characteristics are considered substantially 
equivalent. For the purposes of d etrmm 

M 



(e.g., via a mutation which creates a spurious stop codon) should be disregarded. Sequence 
identity may be determined, e.g., using the Jotun Hem method (He in, J. (1990) Methods 
Enzymol. 1 83:626-645). Identity between sequences can also be determined by other 
methods known in the art, e.g. by varying hybridization conditions. 
5 The term "totipotent" refers to the capability of a cell to differentiate into all of the 

cell types of an adult organism. 

The term "transformation" means introducing DNA into a suitable host ceil so that the 
DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. 
The term "transfection" refers to (he taking up of an expression vector by a suitable host cell, 

10 whether or not any coding sequences are in fact expressed. The term "infection" refers to the 
introduction of nucleic acids into a suitable host cell by use of a virus or viral vector. 

As used herein, an "uptake modulating fragment." UMF, means a series of nucleotides 
which mediate the uptake of a linked DNA fragment into a celL UMFs can be readily 
identified using known UMFi as a target sequence or target motif with the computer-based 

15 systems described below. The presence and activity of a UMF can be confinrted by attaching 
the suspected UMF to a marker sequence. The resulting nucleic acid molecule is then 
I nc ubate d with an appropriate host under appropriate co nditi ons and (be uptake of the marker 
sequence is determined. As described above, a UMF will increase the frequency of uptake of 
a linked marker sequence, 

20 Each of (he above terms is meai 



4 J NUCLEIC ACIDS OF THE INVENTION 

Nucleotide arqwnccs of the invention are set forth in the Sequence Listing. 

The tabued polynucleotides of the Invention include a porruuclcotidc compritirtg the 
nucleotide seq u ences of SEQ ID NO 1-341; a polynucleotide encoding airv one of the 
peptide sequences of SEQ ID NO: 342-482; and a polynucleotide comprising the nucleotide 
sequence en cod in g the mature protein coding sequence of the polypeptides of any one of 
SEQ ID NO: 342-682. The polynucleotides of the present invention also include, but are not 

of any of the rnjclcotides sequences of SEQ ID NO: 1-341; (b) nudeotide sequences enrading 
airy one of the amino acid sequences set forth in (he Sequence Listing as SEQ ID NO. 342* 
682; (c) a polynucleotide which is an allelic variant of any poryrodeotide recited above; (d) 

15 
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a polynucleotide which eocodes • species bomolog of any of the proteins recited above; or (e) 
b polynucleotide that encodes a polypeptide comprising a specific domain or truncation of the 
polypeptides ofSEQ ID NO: 342-682. Domains of interest may depend on the nature of the 
encoded polypeptide; eg, domains in receptor-like polypeptides include ligand-binding, 
5 extracellular, transmembrane, or cytoplasmic domains, or combinations thereof; domains in 
tmmunogtobulio-IDu proteins include the variable immunoglobulin- tike domains; domains in 
enzyme- lite polypeptides include catalytic and substrate binding domains; and domains in 
ligand polypeptides include receptor-binding domains. 

The polynucleotides of the invention Include naturally occurring or wholly or partially 

10 synthetic DNA, e.g„ cDNA and genomic DNA. and RNA, eg., mRNA. The polynucleotides 
may Include all of me coding region of the cDNA or may represent a portion of the coding 
region of the cDNA. 

The prese n t invention also provides ge nes corresponding in the cDNA sequences 
disclosed herein . The corresponding genes can be iyihrfrrl in accordance wish known methods 

15 using the sequence information ^j«»tr>»-H herein. Such methods include the preparation of 
probes or primers from the disclosed sequence information for identification and/or 

Further 5' and 3' sequence can be obtained using methods known in the art. For example, full 
length cDNA or genomic DNA thai corresponds to any of the polynucleotides of SEQ ID NO. 

20 I -34 1 can be obtained by screening appropriate cDNA or genomic DNA libraries under suitable 
hybridization conditions using any of the polynucleotides of SEQ (D NO: 1-34 1 or a portion 
thereof as a probe. Alternatively, the polynucleotides of SEQ ID NO: 1-341 may be used as the 
basis for suitable primerfs) that allow identification and/or amplification of genes in appropriate 
genomic DNA or cDNA libraries. 

25 The nucleic acid tequences of the invention can be assembled from ESTs and sequences 

(including cDN A and genomic sequences) obtained from one or more public databases, such as 
dbEST, gbpri, and UniGene. The EST sequences can provide identifying sequence information, 
representative fragment or segment information, or novel segment tnfbrmation for the full- 
length gfllC 

30 The polynucleotides of the invention also provide polynucleotides including 

nucleotide sequences that are substantially equivalent to the polynucleotides recited above. 
Polynucleotides according to the invention can have, e.g., at least about 65%, at least about 
70%. at least about 75%, at least about 80% 81%, 82%, 83%, 84%, more typically at least 
16 



about 85%. 86%, 87%, 88%, 89%, more typicalry at least about 90%. 91%, 92%, 93%, 94%, 
and even more typically at least about 95%. 96%, 97%, 98%. 99%, sequence identity to a 
polynucleotide recited above. 

Included within the scope of the n u cleic acid sequences of the invention are nucleic 
5 acid sequence fragments (hat hybridize under stringent conditions to any of toe nucleotide 
sequences of SEQ ID NO: 1-341, or complements thereof, which fragment Is greater than 
about 5 nucleotides, preferably 7 nucleotides, more preferably greater than 9 nucleotides and 
most preferably greater than 17 nucleotides. Fragments of, e.g. 15, 17, or 20 nucleotides or 
more that are selective for (i.e. specifically hybridize to) any one of the polynucleotides of the 
. Probes capable of specifically hybridizing to a polynucleotide 
mtiate polynucleotide sequences of the invention from other polynucleotide 
sequences in the same family of genes or can differentiate human genes from genes of other 
species, and ere preferably based on un ique nucleotide sequences. 

15 specific sequences, but also include allelic and species variations thereof. Allelic and species 
variations can be routinely determined by c om pa rin g (he Turner provided in SEQ ID NO: I - 
341, a representative fragment thereof, or a nucleotide sequence at least 90% identical, 
preferably 95% identical, to SEQ ID NO 1-341 wtih a sequence from another isolate of the 
same species. PurticTrnore, to accommodate codoo variability, the bvcntioo includes nucleic 



The nearest neighbor or homology result for the nucleic acids of the present Invention, 
including SEQ ID NO: 1-34 1, can be obtained by searching a database using an algorithm or a 

25 program, Preferably, a BLAST which s tan ds for Basic Local Alignment Search Tool is used to 
search for local sequence alignments (AltshuL S.F. J Mol. Evol. 36 290-300 (1993) and Altschul 
S.P. ct ai J. MoL Biol. 21:403-410 (1990)). Alternatively a FASTA version 3 search against 
Genpept, using Fastxy algorithm. 

Species homologs (or orthologs) of the disclosed polynucleotides and proteins are 

30 also provided by the present invention. Species homologs may be isolated and identified by 
making suitable probes or primers from the sequences provided herein and screening a 
suitable nucleic acid source from the desired species. 



PCT7US01/429SO 



PCT7US01/4WO 



. The invention also encompasses allelic variants of (he disclosed polynucleotides or 
proteins; mat is, naturally-occurring alternative forms of the isolated polynucleotide which 
also encode proteins which are identical, homologous or related to that encoded by the 
polynucleotides. 

The nucleic acid sequences of the invention are further directed to sequences which 
encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known b the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: (he location of the mutation and the nature of the mutation. Nucleic acids 
encoding the amino acid sequence variants arc preferably constructed by mutating the 
polynucleotide to encode an amino acid sequence (hat does not occur in nature. These 
nucleic acid alterations can be made at sites that differ in the nucleic acids from different 
species (variable positions) or in highly conserved regions (constant regions). Sites at such 
locations will typically be modified in series, e.g., by subs titutin g first with conservative 
choices (*•£., hydrophobic amino acid to a different hydrophobic a min o acid) and then with 
more distant ch oice s (e.g., hydrophobic amino acid to a charged amino acid), and then 



generally range from about I to 30 residues, preferably about I to 10 residues, and are 
typicalry contiguous. Ammo acid insertions include amino- and/or carboxyl-tenninai fu 



20 ranging tn length from one to coc hundred or more residues, as well as ii 

insertions of single or multiple ammo acid residues. Intrasequence insertions may range 
generally from about 1 to 10 amino residues, preferably from I to 5 residues. Examples of 
terminal insertions include the heterologous signal sequ en c es necessary for accretion or for 
intracellular targeting in different host cells and sequences such as FLAG or poiy-histidine 

25 sequences useful for purifying the expressed proton. 

In a preferred method, polynucleotides encoding the novel amino acid sequences are 
changed via uteslirtcted mutagenesis. This method uses oligonucleotide sequences to alter a 
polynucleotide to encode the desired amino acid variant, as well as sufficient adjacent 
nucleotides on both sides of the changed amino acid to form a stable duplex on either side of 

30 the dto of being cissnged to generaL 

known to those of drill in the art and this technique is exemplified by publications such as, 
Edebnan etaJ, DSA 2:183 (1983). A versatile and efficient method for producing 
site-specific changes in a polynucleotide sequence was published by Zoller and Smith, 
II 



NucUic Acids R*s. 10:6487-6500(1982). PCR may also be used to create amino acid 
sequence variants of the novel nucleic acids. When small amounts of template DNA are used 
as starting material, primerfs) that differs slightly in sequence from the corresponding region 
in the template DNA can generate the desired amino acid variant PCR amplification results 
5 in a population of product DNA fragments that differ from too polynucleotide template 
encoding the polypeptide at the position specified by the primer. The product DNA 
fragments replace the corresponding region in (he plasm id and (his gives a polynucleotide 
encoding the desired amino acid variant. 

A further technique for generating amino acid variants is the cassette mutagenesis 
10 technique described in Wells ct at. Gem 34:3 1 5 (1985); and other mutagenesis techniques 
well known in the art, such as, for example, the techniques in Sam brook et al, supra, and 
Cvrrtnt Protocols in Molecular Biology, Ausubel et al. Due to (he inherent degeneracy of 
the genetic code, other DNA sequences which encode substantially the same or a functionally 
equivalent amino acid sequence may be used in the practice of the invention for the cloning 
and expression of these novel nucleic acids. Such DNA St 
capable of hybridizing to the appropriate it 



15 



Polynucleotides encoding preferred polypeptide truncations of the Invention can be 
used to generate polynucleotides encoding chimeric or fusion proteins comprising one or 
more do m a in s of the invention and heterologous protein sequences. 

The polynucleotides of the invention additionally include the complement of any of 
the polynucleotides recited above. The polynucleotide can be DNA (genomic, cDNA, 
amplified, or synthetic) or RNA Methods and algorithms for obtaming such polynucleotides 
are well known to those of skill in the art and can include, for example, methods for 



In accordance with the invention, polynucleotide si 
protein coding sequences corresponding to any one of SEQ ID NO 1-341, or functional 
equivalents thereof; may be used to generate nxombinant DNA molecules thai direct the 
30 expr es sio n of that nucleic acid, or a functional equivalent thereof, in approp ria te host cells. 
Also Included are (he cDNA inserts of any of the clones identified herein. 

A polynucleotide according to the invention can be joined to any of a variety of other 

* (see Sambrook J et 

■9 
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a). (1989) MokcuUr Cloning: A Laboratory Manual Cold Spring Harbor Uboratory, NY). 
Useful nucleotide sequence* for joining to polynucleotides include an assortment of vectors, 
eg., ptamkis, eos mi ds. lambda phage derivatives, phagemids, and the like, mat are well 
known in the art. Accordingly, the bventloo also provides • vector including a 
polynucleotide of the invention and a host cell containing the polynucleotide. In general, the 
vector contains an origin of replication functional in at kast one organism, convenient 

the invention Include expression vectors, replication vectors, probe generation vectors, and 
sequencing vectors. A host cell according to the invention can be a prokaryotic or cukaryotic 
cell and can be a unicellular organism or part of a multicellular organism. 

The present invention further provides recombinant constructs comprising a nucleic 
acid having any of the nucleotide seq ue n c es of SEQ ID NO: I -34 1 or a fragment thereof or 
any other polynucleotides of the invention. In one embodiment, the recombinant constructs of 
the present invention comprise a vector, such as a plasmid or viral vector, into which a 
nucleic acid having any of the nucleotide sequences of SEQ ID NO: 1-341 or • fragment 
thereof is inserted, in a forward or reverse orientation. In the case of a vector comprising one 
of the ORFs of the present invention, the vector may further comprise regulatory sequences, 
including for example, a promoter, operabry linked to me ORF. Large numbers of suitable 
vectors and promoters are knows to those of skill in the art and are commercially available 
for generating the recombinant constructs of the prese nt Invention. The following vectors arc 
provided by way of example. Bacterial: pBs, phagescript, PsiX174, pBuicscript SX, pBs 
KS. pNHSa. pNHloa, pNHlsa, P NH46a (Stratagene); P Trc99A. pKK223-3, pKK233-3. 
pDR540, pRJT5 (Pharmacia). Eukaryotic: pV/Lneo, pSV2cat, pOG44 t PXTT, pSO 
(Stratagene) pSVK3. pBPV, pMSO, pSVL (Pharmacia). 

The isolated polynucleotide of the invention may be operabry linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al, , 
Nucleic Acids Res. 19, 4485-4490 (1991), in order to produce the protein rccombinantly. 
Many suitable expression control sequences are known in the art General methods of 
expressing recombinant proteins are also known and are exemplified in R. Kaufman, Methods 
In Enzymology 185, 537-566 (1990). As defined herein "operabty linked" means that the 
isolated polynucleotide of the invention and an expression control sequence are situated 
within a vector or cell in such a way that the protein is expressed by a host cell which has 
been transformed (transfected) with the U gated poiynucleotide/cxpression control sequence. 



Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
pKK232-8 and pCM7. Particular named bacterial promoters include hscl. lacZ, T3, T7. gpt, 
lambda PR, and trc. Eukaryotic promoters include CMV hnrnediate early, HSV thymidine 
kinase, early and late SV40, LTRs from retrovirus, and mouse metalloth iooehvl. Selection 
of the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will Include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene of £ • 
colt and £ certvlsiat TRP1 gene, and a promoter derived from a highly-expressed gene to 
direct transcription of a downstream structural sequence. Such promoters can be derived 
from opcrons encoding glycolytic enzymes such as 3-pbosphoglyccraie kinase (PGR), 
a -factor, acid phosphatase, or beat shock proteins, among others. The heterologous structural 
sequence is assembled in appropriate phase with translation init ia t i on and termination 
sequences, and preferably, a leader sequence capable of directing secretion of translated 
protein into the periplasmic space or extracellular medium. Optionally, the heterologous 
encode a fusion protein including an amino terminal identification peptide 



imparting desired characteristics, t.g., stabilization or simplified purification of expressed 
recombinant product. Useful expression vectors for bacterial use are constructed by inserting 
a structural DNA aeqnence encoding a desired protein together with suitable translation 

vector will com prise one or mare phenotypic selectable markers and an origin of replication 
to ensure maintenance of the vector and to, if desirable, provide amplification within the bost 
Suitabla prokaryotic hosts for transformation be rude £ coll, Badlha subtilis. Salmonella 
typhlmurtum and various species within the genera Pseudomonas, Streptomyces, and 
Staphylococcia, although others may also be employed as a matter of choice. 

As a representative but non-limiting example, useful expression vectors for bacterial 
use can comprise a selectable marker and bacterial origin of replication derived from 
commercially available plasm ids comprising genetic elements of the well known cloning 
vector pBR322 (ATCC 370 17). Such commercial vectors include, for example, pKK223-3 
(Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM 1 (Promega Biotech, Madison, wT, 
USA). These pBR322 "backbone" sections are combined with an appropriate promoter and 
the structural sequence to be expressed. Following transformation of a suitable host strain 
and growth of the host strain to an appropriate cell density, the selected promoter is induced 
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are cultured for an additional 
disrupted by physical or 



(e.g., temperature shift or chemical induction) and a 
period. Cells arc typically harvested by centrifugal! on, 

forfurtf 



5 Polynucleotides of the invention can also be used to induce immune responses. For 

example, as described in Fan et al. Nat. Biotech. 17:870-872 (1999), incorporated herein by 
reference, nucleic acid sequences encoding a polypeptide may be used to generate antibodies 
against the encoded polypeptide following topical administration of naked plasmid DNA or 
following injection, and preferably intramuscular injection of the DNA. The nucleic acid 
10 sequences are preferably inserted in a recombinant expression vector end may be in the form 
of naked DNA. 

43 ANTISENSB NUCLEIC ACIDS 

Another aspect of the invention pertains to isolated antisense nucleic acid molecules 
15 that are hybridrzable to or complementary to the nucleic acid molecule comprising the 

nucleotide sequence of SEQ ID NO. 1-341, or fragments, analogs or derivatives thereof. An 
"antisense" nucleic acid comprises a nucleotide sequence that is complementary to a "sense" 
nucleic add encoding a protein, t.g.. complementary to the coding strand of a 
double-soandcd cDNA molecule or complementary to an roRNA sequence In specific 
20 aspects, antisense nucleic acid molecules are provided that comprise a sequence 

complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire coding 
Strand, or to only a portion (hereof. Nucleic acid molecules encoding Augments, homologs, 
derivatives and analogs of a protein of any of SEQ ID NO: 342-682 or antisense nucleic acids 
complementary to a nucleic acid sequence of SEQ ID NO: 1-341 arc additionally provided. 
25 In one embodiment, an anti sens e nucleic acid molecuie is antisense to a "coding 

region' of the coding strand of a nucleotide sequence of the invention, The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which ere 

molecule is antisense to a "noocodmg region" of the coding strand of a nucleotide sequence 
30 of the invention. The term "noncoding region" refers to 5' and 3" sequences which flank the 
coding region dial are not translated into amino acids (i.e., also referred to as 5* and 3' 



Given the coding strand sequences encoding a nucleic acid disclosed herein (e.g., 
SEQ ID NO: 1-341), antisense nucleic acids of the invention can be designed according to the 
rules of Watson and Crick or Hoogsteen base pairing. The antisense nucleic acid molecule 
can be complementary to the entire coding region of an mRNA, but more preferably is an 
oligonucleotide that is antisense to only a portion of the coding or noncoding region of a ■ 
mRNA. For example, the ""T^^ny oligonucleotide rw n be complementary to the region 
surrounding the translation start site of a mRNA. An antisense oligonucleotide can be, for 
example, about 5, 10, 1 5, 20, 25, 30, 35, 40, 45 or 50 nucleotides in length. An antisense 
nucleic acid of the invention can be constructed using chemical synthesis or enzymatic 
ligation reactions using procedures known in the art. For example, an antisense nucleic acid 
(e.g., an antisense oligonucleotide) can be chemically synthesized using naturally occurring 
nucleotides or variously modified nucleotides designed to increase the biological stability of 
the molecules or to increase the physical stability of the duplex formed between the antisense 
and sense nucleic acids, e.g., phosphorothioate derivatives and acridine substituted 
nucleotides can be u se d. 

acid include: S-lruorouracil, 5-bromouracil, 5-chlorouracil 5-iaiouracil. hypoxanthine, 



2-thiouridine, 5-carbcctymethylam 



neriryturacil, dihydrouracU, beta-D-galac 



20 jnoffoft, N6-isopenteaytadeniae, 1 -osethytguanine, 1 -meth ylmosine, 1^1 -dimcthylguaninc, 
2-methyiadenine, 2-methytguanine, 3-methylcytosine, 5-methylcytosiae, N6-*denine, 
7 -methy [guanine, S-mcthytamiixxnethyturacil, 5-criethcayaminornedjj1-2-tiiiouracIl, 
betB-D-caarmosyloTjeosinc, 5^nethoxycarboxymethyniraeil, 5-methoxyuracil, 
2-CTethytthio-N6^sope n te j ytadenme, uracil-5-oxyacetic acid (v), wyhutoxosine, 

25 pseairJosrracQ, qucosme, 2-thiocytotine, 5-methyi-2-riiicwracil, 2-ihiouradl, 4-thiouracii, 
J-methyrurtril. uncU-5-oxyacctic acid methyl ester, uracil- 5-oxyacetic acid (v), 
5-mcthyl-2-thiouracil, 3-O-arruno-3-N-2^irbcaypropy0 uracil, (acp3)w, and 
2,6-diaminopurine, Alternatively, the antisense nucleic acid can be produced biologically 
using an expression vector into which a nucleic acid has been subdoaed in an antisense 

30 orientation (£#., RNA transcribed from the inserted nucleic acid will be of an antisense 

orientation to a target n uc l eic acid of interest, described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically a dmini st e red to a 
subject or generated tn tint such that they hybrid tie with or bind to cellular mRNA and/or 
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genomic DNA encoding • protein according to the invention to thereby inhibit expression of 
the protein, «.$.. by inhibiting transcription and/or translation. The hybridization can be by 
conventional nucleotide compkmentarity to form a stable duplex, or. for example. In the case 
of an antisense nucleic acid molecule that binds to DNA duplexes, through specific 
5 interactions in the major groove of the double helix. An example of a route of administration 
of antisense nucleic acid molecules of the invention includes direct injection at a tissue site. 
A fremiti very, antisense nucleic acid molecules can be modified to target selected ceils end 

molecules can be modified such that they specifically bind to receptors or antigens expr e ssed 
10 on a selected cell surface, e.g., by linking the antisense nucleic acid molecules to peptides or 
antibod i es that bind to cell rurfaoc receptors or antigens. The antisense nucleic acid 
molecules can also be delivered to cells using the vectors described herein. To achieve 
sufficient intracellular concentrations of antisense molecules, vector constructs in which the 
antisense nucleic acid molecule Is placed under the control of a strong pol U or pol ID 
1 5 promoter are preferred. 

In yet another embodiment, the antisense nucleic acid molecule of the invention is an 
a-anomeric nucleic acid mo l e cul e. An a-enomeric nucleic acid molecule forms specific 
doubte-ctranded hybrids with complementary RNA in which, contrary to the usual fi-units, the 
strands run parallel to each other (Qauhier tt at. (1987) NucUlcAcUh Res 15: 6625-6641). 
20 The antisense nucleic acid molecule can also comprise a 2"-o-mcthy1ribonucleotide (Inoue tt 
al. (1987) NvcltlcAddsRa 15: 6131-614*) or a chimeric RNA -DNA analogue (Inoue tt al. 
(1987) FEBS Lett 215: 327-330). 

4.4 RiBOZYMES AND PNA MOIETIES 

25 In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 

Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of 
cleaving a single-stranded nucleic acid, such as an mRNA, to which they have a 
complementary region. Thus, ribozymes (e.g., hammerhead ribozymes (described in 
HaselhotTand Gerlach (1988) Maw* 334:585-591)) can be used to catalyiically cleave a 

30 mRNA transcripts to thereby inlubit translation of a rnRNA. A ribozyme having specificity 
for a nucleic acid of the invention can be designed based upon the nucleotide sequence of a 
DNA disclosed herein («.e., SEQ ID NO: 1-34 1 ). For example, a derivative of a Tetrahymena 
L-19 IVS RNA can be constructed in which the nucleotide sequence of the active site is 

24 
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combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes, e.g., RNase H and DNA polymerases, to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity. PNA-DNA 
chimeras can be licked using linkers of appropriate lengths selected in terms of base stacking, 
5 number of bonds between the nucleobases, and orientation (Hyrup(l996)above). The 
synthesis of PNA-DNA chimeras can be performed as described in Hyrup ( 1996) above and 
Finn tt al. (1996) NuclActdj Ru 24: 3357-«. For example, a DNA chain can be 
synthesized on a solid support using standard pnosphewraidite coupling chemistry, and 
modified nucleoside analogs, e.g., 5'-(4-methoxyurryi)ambo-5 , -deoxy-<hyraidinc 

10 pbosphoramidJte, can be used between tho PNA and the 5* end of DNA (Mag tt al. (1989) 
Nucl Acid Ru\T. 5973-88). PNA monomers are then coupled in a stepwise manner to 
produce a chimeric molecule with a 5' PNA segment and a 3' DNA segment (Finn tt al. 
( 1 996) above). Alternatively, chimeric molecules can be synthesized with a 5* DNA segment 
and a 3' PNA segment. Sec, Petersen ttal. (1975) Bloorg MedChem Un 5: II 19-11 124. 

15 In other embodiments, the oligonucleotide may include other appended groups such 

as peptides (e.g., for targeting host cell receptors in vbn\ or agents facilitating transport • 
across the cell membrane (see, e.g., Letsinger et at., 1989, Proc Natl. Acad ScL U.S^A. 
86:6553-4556; Lemaitre tt al^ 1987, Proc Natl. Acad ScL 84:648-652; PCT Publication No. 
W0SS/W81Q) or the blood-brain barrier (see, t.g.. PCT Publication No. W089/10 134). In 

20 addition, oligonucleotides can be modified with hybridization triggered cleavage agents (See, 
t.g., Krol tt a/, 1988, BtoTtchniqucj 6:958-976) or intercalating agents. (See, e.g., Zon, 
1 988, Phana. Ru. 5: 539-549). To this end, the oligonucleotide may be conjugated to 
another molecule, e.g.. a peptide, a hybridization triggered cross-linki n g agent, a transport 

25 

4.5 HOSTS 

The present invention further provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of 
the invention introduced into the host cell using known transformation, trans fecti on or 
30 Infection methods. The present invention still further provides host ceils genetically 

e ngin ee r ed to express the polynucleotides of the invention, wherein such polynucleotides are 
in operative association wiih a regulatory sequence heterologous to the host cell which drives 
expression of the polynucleotides in die cell. 



complementary to the nucleotide sequence to be cleaved In an mRNA of SEQ ID NO: 1-341 
(see, t.g. . Cech tt at. VS. Pat. No. 4,987,07 1 ; and Cech tt at. V.S. Pat No. 5. 1 1 6,742). 
Alternatively, polynucleotides of the invention can be used to select a catalytic RNA having a 
specific ribonuclease activity from a pool of RNA molecules. See, e g.. Barrel tt a/, (1993) 
5 Science 261:1411*1418. 

Alternatively, gene expression can be inhibited by targeting nucleotide sequences 
complementary to the regulatory region (t.g.. promoter and/or enhancers) to form triple 
h e li cal structures that prevent transcription of the gene in target cells. See g e neral ly. Helena. 
(1991) Anticancer Drug Da. 6: 569-84; Helen*. «/«/.(! 992) Amu N. t Acad. Sei. 66037-36; 
10 andMaher (1992) Bioaxsayj 14: 807-15. 

moiety, sugar moiety or phosphate backbone to improve, *g., the stability, hybridization, or 
solubility of the molecule. For example, the deoxyrihose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et at. (1996) Biearg tied 

15 Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics, eg., DNA mimics, in which the decxyribosc phosphate backbone is replaced by 
a pseu d opeptide backbone and only the tour natural nucleobases are retained. The neutral 
backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA 
under conditions of low ionic strength. The synthesis of PNA o li g pn>f* T can be performed 

20 using standard solid phase peptide synthesis protocols as described in Hynrp etal.{l 996) 
above; Perry-OTCeefe tt al. (1996) PSAS 93: 14670-0*75. 

PNAs of the invention can be used in therapeutic and diagnostic applications. For 
example, PNAs can be used as antisense or antigene agents for sequenc»*pecific modulation 
of gene e xpression , by, e.g., i nduci ng transcription or tra ns la ti on arrest or inhibiting 

25 replication. PNAs of the invention can also be used, e.g., in tho analysis of single base pair 
mutations in a gene by, e.g., PNA directed PCR clamping; as artificial restriction enzymes 
when used in combination with other enzymes, t.g., SI nucleases (Hyrup B. (1996) above); 
or as probes or primers for DNA sequence and hybridization (Hyrup tt al. ( 1 996), above; 
Ptrry-OTCecfc (1 996), above). 

30 In another embodiment, PNAs of the invention can be modified, t.g. , to enhance their 

stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by the 
formation of PNA-DNA chimeras, or by the use of liposomes or other techniques of drug 
delivery known in the ait For example, PNA-DNA chimeras can be generated that may 
23 
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Knowledge of nucleic acid sequences allows for modification of cells to permit, or 
increase, expression of endogenous polypeptide. Cells can be modified (e.g., by homologous 
recombination) to provide increased polypeptide expression by replacing, in whole or tn part, 
the naturally occurring promoter with al) or part of a heterologous promoter so that the cells 
5 express the polypeptide et higher levels. The heterologous promoter is inserted in such a 
manner that it is openrtjvely linked to the encoding sequences. See, for example, PCT 
International Publication No. WO94/12650, PCT International Publication No. WO92720808, 
and PCT International Publication No. W09 1/09955. It is also contemplated that, in addition 
to heterologous promoter DNA. amplifiable marker DNA (e.g., oda, dhfr, and the 
1 0 multifunctional CAD gene which encodes carbamyl phosphate synthase, aspartate 

transcarbaraylaso, and dihydroorotese) end/or intron DNA may be inserted along with tho 
heterologous promoter DNA. If linked to the coding sequence, amplification of the marker 
DNA by standard selection methods results in co-amplification of the desired protein coding 
sequences in the cells. 

15 The host cell can be a higher eukaryotic host cell, such as a mammalian cell, a lower 

eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the r ec o mb i nant construct into the host cell can be ef f e cte d by 
calcium ph osphate transfer ti on, DEAE-dextran mediated transfection, or clectroporation 
(Davis, L. et al., Basic Methods in Molecular Biology (19ZG)). The host cells containing one 

20 of the polynucleotides of the invention, can be used in conventional manners to produce the 
gene product encoded by the Isolated fragment (In the case of an ORF) or can be used to 
produce a heterologous protein indrr the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
invention. These i n c l ude, but are not limited to, eukaryotic hosts such as He La cells, Cv-1 

25 cell, COS cells, 293 cells, and SB cells, as well as prokaryotic host such as £ coli and B. 
rubtllu. The most preferred ceils are those which do not normally express the particular 
polypeptide or protein or which expresses the polypeptide or protein at low natural level. 
Mature proteins can be expressed in mammalian cells, yeast, bacteria, or other cells under the 
control of appropriate promoters. Cell- free translation systems can also be employed to 

30 produce such proteins using RNAs derived from the DNA constructs of the present irrvestion. 
Appropriate cloning and exp ressi o n vectors for use with prokaryotic and eukaryotic hosts are 
described by Sambrook, et al, in Molecular Clotting: A Laboratory Manual, Second Edition, 
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Cold Spring Harbor, New York (1 989), the disclosure of which is hereby incorporated by 

Various mammalian cell culture systems can also be employed to express 
recombinant protein. Examples of mammalian expression systems include too COS- 7 lines 
5 of monkey kidney fibroblasts, described by Ghaman, Cell 23:175 (1981). Other cell lines 
capable of expressing a compatible vector are, for example, the C 1 27, monkey COS cells, 
Chinese Hamster Ovary (CHO) cells, human kidney 293 cells, human epidermal A43 1 cells, 
human Colo205 cells, 3T3 cells, CV-1 cells, other transformed primate cell lines, normal 
diploid cells, cell strains derived from in vitro culture of primary tissue, primary explants, 

10 HeLa cells, mouse L cells. BHK, HL-60, U937, HaK or Jurkat cells. Mammalian expression 
vectors will comprise an origin of replication, a suitable promoter and also any necessary 
ribosome binding sites, poryadenytarJan sits, splice donor and acceptor sites, transcriptional 
termination sequences, and 5' flanking non transcribed sequences. DNA sequences derived 
from the SV40 viral genome, for example. SV40 origin, early promoter, enhancer, splice, and 

1 5 polyadenytation sites may be used to provide the required nontranscribed genetic elements. 
Recombinant polypeptides and proteins produced In bacteria] culture are usually isolated by 
initial extraction from cell pellets, followed by one or more sal ling-out, aqueous ton exchange 
or size exclusion chromatography steps. Protein refolding steps can be used, as necessary, in 
completing configuration of the mature protein. Finally, high performance liquid 

20 chromatography (HPLC) can be employed for final purification steps. Microbial cells 
employed hi expression of proteins can be disrupted by any convenient method, including 
freeze-Chaw cycling, soni cation, mechanical disruption, or use of cell ryiing ■gents. 

Alternatively, it may be possible to produce the protein in lower eukaryotes such as 
yeast or msects or in prokaryotes such as bacteria. Potentially suitable yeast strains include 

25 Saccharomycej ctrrvlslae, SchbasacvharoinyeeJ pombr, Kluyveromycej strains, Candida, Or 
any yeast strain capable of expressing heterologous proteins. Potentially suitable bacterial 
strains include Escherichia coli. Bacillus subtULs, Salmonella typhimtrium, or any bacterial 
strain capable of expressing heterologous proteins. If the protein is made in yeast or bacteria, 
it may be necessary to modify the protein produced therein, for example by phosphorylation 

30 or gtycosyiation of the appropriate sites, in order to obtain the functional protein. Such 
covalent attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered 
to express an endogenous gene comprising the polynucleotides of the invention under the 
21 
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PCTAJS92A)9627 ( WO93/09222) by Sclden et at; and International Application No. 
PCT/US 90/06436 (W09 1/06667) by Skoultchi et a)., each of which is incorporated by 
reference herein in its entirety. 

5 4.6 POLYPEPTIDES OF THE INVENTION 

The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising: the amino acid sequences set forth as any one of SEQ ID NO 342- 
682 or an amino acid sequence encoded by any one of the nucleotide sequences SEQ ID NO: 
1-341 or the corresponding full length or mature protein. Polypeptides of the invention also 

1 0 include polypeptides preferably with biological or immunological activity that are encoded 
by: (a) a porynuclcotido having any one of the nucleotide sequences set forth in SEQ ID NO: 
I -341 or (b) polynucleotides encoding any one of the amino acid sequences set forth as SEQ 
ID NO: 342-682 or (c) polynucleotides that hybridize to the complement of the 
polynucleotides of cither (a) or (b) under strmgent hybridization c on ditions. The invention 

1 5 also provides biologically active or immunologically active variants of any of the amino acid 
sequences set forth as SEQ ID NO: 342-682 or the corresponding full length or mature 
protein; and "substantial equivalents" thereof (e.g., with at least about 65%, at least about 
70%, at least about 75%. at least about 80%, at least about 85%, 86%, 87%, 88%, 89%. at 
least about 90%, 91%. 92%. 93%. 94% typically at least about 95% 96% 97% more 

20 typically st least about 98% or most typically at least about 99% amino acid identity) that 
retain biological activity. Polypeptides encoded by allelic variants may have a similar, 
increased, or decreased activity compared to polypeptides comprising SEQ ID NO: 342-682. 

Fragments of the proteins of the present invention which are capable of exhibiting 
biological activity arc also en compassed by the present invention. Fragments of the protein 

25 may be in linear form or they may be cyclized using knows methods, for example, as 
described to H. U. Saragovi, et al. Biotechnology 10. 773-778 (1992) and faR. S. 
McDowell, et al., J. Amer. Chem. Soc. 114, 9245-9253 (1992), both of which are 
Incorporated herein by reference. Such fragments may be fused to carrier molecules such as 
intm tmoglobu tins for many purposes, including increasing (he valency of protein bi n ding 

30 sites. 

The present invention also provides both fh 11- length and mature forms (for exa mpl e, 
without a signal sequence or precursor sequence) of the disclosed proteins. The protein 
coding sequence is identified in the sequence listing by translation of the disclosed nucleotide 
30 



control of inducible regulatory elements. In which case the regulatory sequences of the 
endogenous gene may be replaced by bomotogous recombination. As described herein, gene 
targeting can be used to replace a gene's existing regulatory region with a regulatory 
sequence isolated from a different gene or a novel regulatory sequence synthesized by genetic 
5 engineering methods. Such regulatory sequences may be comprised of promoters, enhancers, 
scaffold-attachment regions, negative regulatory e l e m e n ts, transcriptional initiation sites, 
regulatory protein binding sites or combustions of said sequences. Alternatively, sequences 
which affect the structure or stability of the RNA or protein produced may be replaced, 
removed, adde d, or otherwise mod ifie d by targeting. These sequence include 

10 polyadeny-lation signals, mRNA stability elements, splice sites, leader sequences for 

e nh a n ci n g or modifying transport or secretion properties of the protein, or other sequences 
which alter or improve the function or stability of protein or RNA molecules. 

■ The targeting event may be a simple Insertion of the regulatory sequence, placing the 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 

IS enhancer or both upstream of a gene. Alternatively, the targeting event may be a simple 
deletion of a regulatory element, such as the deletion of a tissue-specific negative regulatory 
clement. Alternatively, the targeting event may replace an existing element; for example, a 
tissue-specific enhancer can be replaced by an enhancer thai has broader or different cell-rypc 
specificity than the naturally occurring elements. Here, the naturally occurring sequences are 

20 deleted and new sequences are added. In all cases, the Id enti fi c ation of the targeting event 
may be facilitated by the use of one or more selectable marker genes that are contiguous with 
the targeting DNA, allowing for the selection of cells in which the exogenous DNA has 
integrated into the host cell genome. The ide n tifica ti o n of the targeting event may also be 
facilitated by the use of one or more marker genes exhibiting the property of negative 

25 selection, such that the negatively selectable marker is linked to the exogenous DNA, but 
configured such that the negatively selectable marker flanks the targeting sequence, and such 
that a correct homologous recombination event with sequences in the host cell genome does 
not result in the stable integration of the negatively selectable marker. Markers useful for this 
purpose include the Herpes Simplex Virus thymidine kinase (TK) gene or the bacterial 

30 xanthine-guanine phosphoribo syl-trnnsf erase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 
with this aspect of the invention are more particularly described in U.S. Patent No. 5,272,071 
to Chappcl; U.S. Patent No. 5,578,461 to Sherwin et al.; International Application No. 
29 
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sequ en ces. The mature form of such protein may be obtained by expression of a full-length 
polynucleotide in a suitable mammalian cell or other host cell. The sequence of the mature 
form of the protein is also determinable from the ammo acid sequence of the full-length form. 
Where proteins of the present invention are membrane bound, soluble forms of the proteins 
5 are also provided. In such forms, pan or all of the regions causing the proteins to be 

membrane bound are deleted so that the proteins ere fully secreted from the cell in which they 
are expressed. 

Protein compositions of the present invention may further comprise an acceptable 
carrier, such as a hydrophilic, t.g., pharmaceutical ly acceptable, carrier. 

1 0 The present invention further provides isolated polypeptides encoded by the nucleic 

acid fragments of the prese nt invention or by degenerate variants of the nucleic acid 
fragments of the present invention. By "degenerate variant" is intended nucleotide fragments 
which differ from a nucleic acid fragment of the present invention (t.g., an ORF) by 
nucleotide sequence but, due to the degeneracy of the genetic code, encode an identical 

1 5 polypeptide sequence. Preferred nucleic acid fragments of the present invention are the 
ORFs that encode protects. 

A variety of methodologies known in the art can be utilized to obtain any one of the 
isolated polypeptides or proteins of the present invention. At the simplest level, the amino 
acid sequence can be synthesized using commercially available peptide synthesizers. The 

20 syiubetically-ccristructed protein sequences, by virtue of sharing primary, secondary or 

tertiary structural and/or conformational characteristics with proteins may possess biological 
properties to common therewith, including protein activity. This technique is particularly 
useful in producing small peptides and fragments of larger polypeptides. Fragments are 
useful, for example, in generating antibodies against the native porypeptide. Thus, they may 

25 be employed as biologically active or immunological snhsti at cs fa natural pnrifled proteins 
In screening of therapeutic compounds and to immunological pro cesses for the development 

The polypeptides and proteins of Che present invention can alternatively be purified 
from cells which have been altered to express the desired polypeptide or protein. As used 
30 herein, a cell is said to be altered to express a desired polypeptide or protein when the cell, 
through genetic manipulation, is made to produce a polypeptide or protein which It normally 
does not produce or which the cell normally produces at a lower level. One skilled to the art 
can readily adapt pro ce d ures for introducing and expressing either recombinant or synthetic 
11 
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sequences into eultaryotic or prokaryotic cells in order to generate a cell which produces one 
of the polypeptides or proteins of the present invention. 

The invention also relates to methods for producing a polypeptide comprising 
growing a culture of host ceils of the invention In a suitable culture medium, and purifying 
S the protein from the cells or the culture in which the cells are grown. For example, the 
methods of the invention include a process for prod ucin g a polypeptide fa which a host ceil 
containing a suitable expre s s i o n vector that includes a polynucleotide of the invention is 
cultured under conditions that allow expression of the encoded polypeptide. The polypeptide 
can be recovered from the culture, conveniently from the culture medium, or from a lysate 

10 prepared from the host cells and further purified. Preferred embodiments include those in 
which the protein produced by such process is a full length or mature form of the protein. 

In an alternative method, the polypeptide or protein is purified from bacterial cells 
which naturally produce the polypeptide or protein. One skilled in the art can readily follow 
known methods for isolating polypeptides and proteins in order to obtain one of the isolated 

15 polypeptides or proteins of the present invention. These include, but are not limited to, 
immunochromatography, HP IX, size-exclusion chromatography, ion-exchange 
ehromstography, and immune-affinity chromatography. See, e.g.. Scopes, Protein 
Purification: Principles and Practice, Sprlnger-Verlag {1 994); Sam brook. etal. In Molecular 
Cloning: A Laboratory Manual', Ausubel et a!., Current Protocols in Molecular Biology. 

20 Polypeptide fragments that retain biological/immunological activity include fragments 

comprising greater than about 1 00 amino acids, or greater than about 200 amino acids, and 

The purified polypeptides can be used in in vitro binding assays which are well 
known in the art to identify mo lec ul e s which bind to the polypeptides. T hese molecules 

25 include but are not limited to, for eg., small molecules, molecules from combinatorial 

libraries, antibodies or other proteins. The molecules identified in the binding assay are then 
tested for antagonist or agonist activity in in vivo tissue culture or animal models that are well 
known in the art In brief, the molecules are titrated into a plurality of cell cultures or animals 
and then tested for either cell/animal death or prolonged survival of the animal/cells. 

30 In addition, the peptides of the invention or molecules capable of binding to the 

peptides may be complexed with toxins, e.g., ricin or cholera, or with other compounds that 
are toxic to cells. The toxin-binding molecule complex is then targeted to a tumor or other 
cell by the specificity of the binding molecule for SEQ ID NO: 342-682. 
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The protein of the invention may be prepared by culturing transformed host cells 
under culture conditions suitable to express the recombinant protein. The resulting expressed 
protein may then be purified from such culture (if., from culture medium or cell extracts) 
using known purification processes, such as gel filtration and ion exchange chromatography. 
5 The purification of the protein may also include an affinity column containing agents which 
will bind to the protein; one or more column steps over such affinity resins as concanavalin 
A -agarose, hcparin-toyopearl™ or Cibacrom blue 3 OA Sepharose™; one or more steps 
involving hydrophobic interaction chromatography using such resins as phenyl ether, butyl 
ether, or propyl ether, or immunoaffinity chromatography. 

10 Alternatively, the protein of the invention may also be expressed in a form which will 

facilitate purification. For example. It may be expressed as a fusion protein, such as those of 
maltose binding protein (MB P), glutalhiono-S-transf erase (GST) or thloredoxin (TRX), or as 
a His tag. Kits for expression and purification of such fusion proteins are commercially 
available from New England BioLab (Beverly, Mass.), Pharmacia (Piscntaway, NJ.) and 

IS Invioogen, respectively. The protein can also be tagged with an epitope end subsequently 
purified by using a specific antibody directed to such epitope. One such epitope ("FLAG®") 
is commercially available from Kodak (New Haven, Conn.). 

Finally, one or more reverse-phase high performance liquid chromatography (RP- 
HPLC) steps employing hydrophobic RP-HPLC media, e.g„ silica gel having pendant methyl 

20 or other aiiphstK groups, can be employed to further purify the protein. Some or ail of the 
foregoing purification steps, in various combinations, can also be employed to provide a 
substantially homogeneous isolated recombinant protein. The protein thus purified is 
substantially free of other mammalian proteins and is defined in accordance with the present 
invention as an "isolated protein." 

25 The polypeptides of the invention include analogs (variants). This embraces 

fragments, as well as peptides in which one or mom amino acids has been deleted, inserted, 
or substituted Also, analogs of the polypeptides of the invention embrace fusions of the 
polypeptides or modifications of the polypeptides of the invention, wherein the polypeptide 
or analog is fused to another moiety or moieties, e.g., targeting moiety or another therapeutic 

30 agent. Such analogs may exhibit improved properties such as activity and/or stability. 
Examples of moieties which may be fused to the polypeptide or an analog toe hide, for 
example, targeting moieties which provide for the delivery of polypeptide to pancreatic cells, 
eg, antibodies to pancreatic cells, antibodies to ounune cells such as T-ccils, nwrsocytes, 

J4 



The protein of the invention may also be expressed as a product of transgenic animals, 
e.g., as a component of the milk of transgenic cows, goats, pigs, or sheep which are 
characterized by somatic or germ cells containing a nucleotide sequence encoding the 

5 The proteins provided herein also include proteins characterized by amino acid 

sequences similar to those of purified proteins but into which inodifkatkm are naturally 
provided or deliberately engineered. For example, modifications, in the peptide or DNA 

10 insertion or deletion of a selected amino acid residue in the coding sequence. For example, 
one or more of the cysteine r e s idu es may be deleted or replaced whb another amino acid to 

replacement, insertion or deletion arc well known to those skQled in the art (see, e.g.. U.S. 
Pat No. 4,518,584). Preferably, such alteration, substitution, replacement, insertion or 

15 deletion retains the desired activity of the protein. Regions of the protein that are important 
for the protein function can be determined by various methods known in the art including the 
alanine-seanning method which involved systematic substitution of single or strings of amino 
acids with alanine, followed by testing the resulting alanino-conUtning variant for biological 
activity. This type of analysis determines the importance of the substituted amino acrd(s) in 

20 biological activity. Regions of the protein that are important for protein function may be 
determined by the cMATRZX program. 

Other fragments and derivatives of the sequences of proteins which would be 
expected to retain protein activity in whole or in part and are useful for screening or other 
i mm u no logical methodologies may also be easily made by those skilled in the art given the 

25 disclosures herein. Such modifications ere encompassed by the present invention. 

The protein may also be produced by operably linking the isolated polynucleotide of 
the invention to suitable control sequences in one or more insect expression vectors, and 
employing an insect expression system. Materials and methods for baculovirusAnsect cell 
expression systems are commercially available in kit form from, e.g., Invitrogen, San Diego, 

30 Calif, U.S.A. (the MaxBat™ kit), and such methods are well known in the art, as described 
in Summers and Smith, Texas Agricultural Experiment Station Bulletin No. 1555 (1987), 
incorporated herein by reference. As used herein, an insect cell capable of expressing a 
polynucleotide of the present invention is "transformed." 
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dendritic cells, granulocytes, etc., as well as receptor and Uganda expressed on pancreatic or 
immune cells. Other moieties which may be fused to the polypeptide include therapeutic 
agents which are used for treatment, for example, immunosuppressive drugs such as 
cyclosporin. SK506, azatbJoprine, CD3 antibodies and steroids. Also, polypeptides may be 
5 fused to immune modulators, and other cytokines such as alpha or beta interferon. 

4.6.1 DETERMINING POLYPEPTIDE AND POLYNUCLEOTIDE IDENTITY 
AND SIMILARITY 

Preferred identity and/or similarity are designed to give the largest match between the 

10 sequences tested. Methods to determine identity and similarity arc codified in computer 
programs including, but are not limited to, the GCG program package, including GAP 
(Dcvereux. J., et al., Nucleic Acids Research I2(l)i387 (1984); Genetics Computer Group, 
University of Wisconsin, Madison, WI), BLASTP, BLASTN, BLASTX, FASTA (Ahschul. 
SJ. et al, J. Molec. Biol. 2 1 5:403-4 1 0 (1990), PSI-BLAST (Ahschul S.F. et al. Nucleic 

1 3 Acids Res. vol. 25, pp. 3389-3402, herein incorporated by reference), eMstrix software (Wa 
et sl„ J. Corap. Biol, Vol. 6, pp. 2 19-235 ( 1999X herein incorporated by reference), eMotif 
software (Novill-Manning et al, ISMB-97, Vol. 4, pp. 202-209, herein incorporated by 
reference), pFam software (Soonhamrncr et aL, Nucleic Acids Res, Vol. 26(1), pp. 320-322 
(1998), herein incorporated by reference), the OcneAtias software (Molecular Simulations 

20 Inc. (MS 0, San Diego, CA) (Sanchez and Sali (1 998) Proc. Natl. Acad. Sci, 95. 13597- . 
1 3602; Kitson DH et al. (2000) "Remote homology detection using structural modeling - an 
evaluation" Submitted; Fischer and Eisenberg (1996) Protein Sci. 5, 947-955). Neural 
Network SignalP VI. 1 program (from Center for Biological Sequence Analysis, The 
Technical University of Denmark X and the Kytc-Doolittie hydroprtobocity prediction 

25 algorithm (J. Mol Biol. 157, pp. 105-31 (I9S2), incorporated herein by reference). The 
BLAST programs are publicly available from the Nati on al C ent er for Biotechnology 
Information (NCB1) and other sources (BLAST Manual. Altsehui, S, et al. NCB NLM N1H 
Bcthesda, MD 20894; AJrjcbuL S„ et al, J. Mol, B iol. 2 1 5 : 403-4 1 0 (1 990). 

4.7 CHIMERIC AND FUSION PROTELNS 
30 The invention also provides chimeric or fusion proteins. As used herein, a 'chimeric 

protein" or "fusion process" co m prises a polypeptide of the invention opcratircty linked to 
another polypeptide. Within a fusion protein the polypeptide according to the invention can 

correspond to all or a portion of a protein according to the invention. In one embodiment, a 
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fusion protein comprises it least one biologically active pardon of a protein according to the 
invention, to another embodiment, i fusion protein comprises at least two biologically active 
portions of* protein according to the invention. Within the fusion protein, the term 
"operati very linked" is Intended to indicate that the polypeptide according to the Invention 
and the other polypeptide are fused in- frame to each other. The polypeptide can be fused to 



For example, b one embodiment a fusion protein comprises a polypeptide according 
to the invention operably linked to the extracellular domain of a second protein. 
In another embodiment, the fusion protein is a GST-fusion protein in which the polypeptide 

1 0 sequence* of the invention are fused to the C-tcrmlnus of the GST (i.e., glutathione 
S -transferase) sequences. 

In another embodiment, the fusion protein is an immunoglobulin fusion protein in 
which the polypeptide sequences accord teg to the invention comprise one or more domains 
fused to s equ ences derived from a member of the immunoglobulin protein family. The 

13 immunoglobulin fusion proteins of the invention can be inco rpo rate d into pharmaceutical 
compositions and administered to a subject to inhibit an interaction between a ligand and a 
protein of the invention on the surface of a ceil, to (hereby suppress signal transduction in 
vivo. The immunoglobulin fusion proteins can be used to affect the bioavailability of a 
cognate hgand. Inhibition of the ligand/protein interaction may be useful therapeutically for 

20 both the treatment of proliferative and aifTerentiatjve disorders, t,g., cancer as well as 
modulating (r.g, promoting or inhibiting) cell survival Moreover, the immunoglobulin 
fusion proteins of the invention can be used as tmmunogens to produce antibodies in a 
subject, to purify Uganda, and in screening assays to identify molecules that inhibit the 
interaction of a polypeptide of the invention with a ligand. 

25 A chimeric or fusion protein of the invention can be produced by standard 

recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 
techniques, e.g., by employing blunt-ended or stagger-ended termini for ligation, restriction 
enzyme digestion to provide for appropriate termini, fiHing-to of cohesive ends as 

30 appropriate, alkaline phosphatase treatment to avoid undesirable joining, and enzymatic 
ligation. In another embodiment, the fusion gene can be synthesized by conventional 
techniques including automated DNA synthesizers. Alternatively, PGR amplification of gene 
fragments can be carried out using anchor primers that give rise to complementary overhangs 



between two consecutive gene fragments that can subsequently be annealed and teempliftcd 
to generate a chimeric gene sequence (see, for example, Ausubcl ct at. (eds.) CURRENT 
Protocols IN MOLECULAR Biology, John Wiley A Sons, 1992). Moreover, many 
expression vectors are commercially available that already encode a fusion moiety (r.g., a 
S GST polypeptide). A nucleic acid encoding a polypeptide of the Invention can be cloned 
into such an expression vector such that the fusion moiety is linked in- frame to the protein of 
the invention. 

*Jt GENE THERAPY 

10 Mutations m the polynucleotides of the invention may result in loss of normal 

function of the encoded protein. The invention thus provides gene therapy to restore normal 
activity of the polypeptides of the Invention; or to neat disease states involving polypeptides 
of the invention. Delivery of a functional gene encoding polypeptides of the invention to 
appropriate cells is effected ex vivo, in rim, or in vivo by use of vectors, end more particularly 

IS viral vectors (eg-, adenovirus, adeno-associated virus, or a retrovirus), or a vivo by use of 
physical DNA transfer methods (eg, liposomes or chemical treatments \ See, for example, 
Anderson, Nature, supplement to vol. 392, no. 6679, pp. 25-20 (1998). For additional reviews 
of gene therapy technology see Priedraann, Science, 244: 1275-1281 (1989); Verms." 
Scientific American: 68-84 (1990); and Miller, Nature, 357: 455-460 (1992). Introduction of 

20 anyone of the nucleotides of the present invention or a gene encoding the polypeptides of the 
present invention can also be accomplished with cxtr ach ro m o som al substrates (transient 
expression) or artificial chnniuaom es (stable expression). Cells may also be cultured ex vivo 
in the presence of proteins of the present invention to order to proliferate cr to produce a 
desired effect on or activity in such cells. Treated cells can then be introduced in vivo for 

25 therapeutic purposes. Alternatively, it is contemplated that In other human disease stales, 
preventing the expression of or inhibiting the activity of polypeptides of the invention will be 
useful in treating the disease states. It is contemplated that an ti sense therapy or gene therapy 
could be applied to negatively regulate the expression of polypeptides of the invention. 
Other methods inhibiting expression of a protein include the ^traduction of antisense 

30 molecules to the nucleic acids of the present mvention, their complements, cr their translated 
RNA sequences, by methods known to the art Further, the polypeptides of the pirsent 
mvention can be inhibited by using targeted deletion methods, or the insertion of a negative 
regulatory element such as a silencer, which is tissue specific. 
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The present invention still further provid 



aulye. 



d in vivo to express 



the polynucleotides of the Invention, wherein such polynucleotides are In operative association 
with a regulatory sequence heterologous to the host cell which drives expression of the 
polynucleotides in the cell. These methods can be used to increase or decrease the expression of 
5 the polynucleotides of the present mvention. 

Knowledge of DNA sequences provided by the mvention allows for modification of 
cells to permit, increase, or decrease, expression of endogenous polypeptide. Cells can be 
modified (c.g„ by homologous recombination) to provide increased polypeptide expression by 
replacing, in whole or in part, (he naturally occurring promoter with all or part of a heterologous 

10 promoter so that the cells express the protein at higher levels. The heterologous promoter is 
inserted In such a manner that It is operative fy linked to (he desired protein encoding sequences. 
See, for example, PCT International Publication No. WO 94/12650, PCT International 
Publication No. WO 92/20808, and PCT International Publication No. WO 9 1/09955. It is also 
contemplated (hat, in addition to heterologous promoter DNA, ampli liable marker DNA (eg, 

15 ada, drift, and the multifunctional CAD gene which encodes carbamyi phosphate synthase, 
aspartate tnmscarbamylase, and dihydrooroOxse) and/or tntron DNA may be inserted along with 
the heterologous promoter DNA. If linked to the desired protein coding sequence, amplification 
of the marker DNA by standard selection methods results in co-amplification of the desired 

cxpiess an endogenous gene comprising the polyn uc leotides of the invention under the control 
of Inducible regulatory elements. In which case the regulatory sequences of the endogenous gene 
may be replaced by homologous recombination. As described herein, gene tar ge tin g can be 
used to replace a gene's existing regulatory region with a regulatory seque nce isolated from a 
25 different gene or a novel regulatory s e q u e nc e synthesized by g en etic engineering methods. Such 



negative regulatory e l e m en t s, M&scriptionaJ initiation sites, regulatory protein bind in g sires or 
combinations of said Mquenccs. Alternatively, sequences which affect the structure or liability 
of (he RNA or protein produced may be replaced , removed, a dd ed, or otherwise modified by 



protein, or other sequences which alter or Improve the function or stability of protein or RNA 



The targeting event may be a simple insertion of the regulatory sequence, placing (he 
gene under the control of the new regulatory sequence, e.g., inserting a new promoter or 
enhancer or both upstream of a gene. Alternatively, the targeting event may be • simple deletion 



enhancer can be replaced by an enhancer Oust has broader or different cell -type specificity than 
the naturally occurring elements. Here, the naturally occurring sequences are deleted and new 
sequences are added. In all cases, the identification of the targeting event may be facilitated by 
the use of one or more selectable marker genes that are contiguous with the targeting DNA, 

10 allowing for (he selection of cells in which the exogenous DNA has integrated into the cell 
genome. The identification of the targeting event may also be facilitated by the use of one or 
more marker genes exhibiting the property of negative selection, such that the negatively 
selectable marker is linked to the exogenous DNA, but configured such mat the tiegatrvery 
selectable marker fl anks the targeting s e quence, and such that a correct homologous 

15 recombi iia! inn event with seq uences In the host cell genome does not result in the stable 




The gene targeting or gene activalioo techniques which can be used ii 
20 this aspect of the invention are more particularly (tescribed in U^. Patau No. 5.272,071 to 
Chappcl; US. Patent No. 5,578,461 to Sherwin ct el; International Application No. 
PCT/US92A)9627 (WO91/09222) by Sddcn et ah; end liaeroatiooal Application Na 
PCTAJS9O06436 (W091A)6667) by Skoultehi el ai, each which is incorporated by reference 
herein in its entirety. 

25 

4.9 TRANSGENIC ANIMALS 

to preferred methods to determine biological ft^ctions of the polypeptides of the 
Invention in vivo, one or more genes provided by the mvention aie either over expressed or 
Inactivated in (he germ line of animals using homologous recombination [Capecchi, Science 
30 244:1288-1292 (1959)]. Animals in which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, are known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination 
are referred to as "knockout* animals. Knockout animals, preferably oco-human mammals, 
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can be prepared as described in U.S. Patent No. 5,357,032, bccrporattd herein by reference 
Transgenic animals are useful to determine the roles polypeptides of the invention play in 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, 
5 preferably non-human m a mm als, are produced using methods as described in Ui». Patent No 
5,489,743 and PCT Publication No. W094/28I22, incorporated herein by reference. 

Transgenic animals can be prepared wherein all or part of a prom o t e r of (he 
polynucleotides of (he invention is either activated or inactivated to alter the level of 
expression of the polypeptides of the invention. Inactivatian can be carried out using 

10 homologous recombination methods described above. Activation can be achieved by 

supplementing or even replacing the homologous promoter to provide for increased protein 
expression. The homologous promoter can be supplemented by insertion of one or mam 
heterologous enhancer elements known to confer promoter activation in a particular tissue. 
The polynucleotides of the present invention also make possible the development, 

15 through, e.g>. homologous recombination or knock out strategies, of animals that fail to 

express polypeptides of the invention or that express a variant polypeptide. Such animals are 
useful as models for studying the in vivo activities of polypeptide as well as for studying 
modulators of the polypeptides of the invention. 

In preferred methods to determine biological functions of the polypeptides of the 

20 inve n tion In vivo, one or more genes provided by the invention are either over expressed or 

244:1281-1292 (1989)]. Animals In which the gene is over expressed, under the regulatory 
control of exogenous or endogenous promoter elements, arc known as transgenic animals. 
Animals in which an endogenous gene has been inactivated by homologous recombination 

25 are referred to as "knockout" animals. Knockout animals, preferably rtco-human m«mm''ls L 
can be prepared as described in U.S. Pstent No. 5,557,032, incorporated herein by reference. 
Transgenic animals are useful to determine the roles polypeptides of the invention play fa 
biological processes, and preferably in disease states. Transgenic animals are useful as model 
systems to identify compounds that modulate lipid metabolism. Transgenic animals, 

30 preferably non-human mammals, are produced using methods as described in U.S. Patent No 
5,489.743 and PCT Publication No. W094/28122. incorporated herein by reference. 

Transgenic animals can be prepared wherein ail or part of the polynucleotides of the 
invention promoter is either activated or inactivated to alter the level of expression of the 
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protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutive ty or el a particular sago 
of tissue differentiation or development or in disease states); as molecular weight markers on 
gels; as chromosome markers or tags (when labeled) to identify chromosomes or to map 
5 related gene positions; to compare with endogenous DNA sequences in patients to identify 
potential generic disorders; as probes to hybridize and thus discover novel, related DNA 
sequences; as a source of information to derive PCR primers for genetic fingerprinting; as a 
probe to "subtract -out" known sequences in the process of discovering other novel 
polynucleotides; for selecting and making oligomers for attachment to a "gene chip" or other 

10 support, including for examination of expression patterns; to raise anti-protein antibodies 

using DNA immunization techniques; and as an antigen to raise anti-DNA antibodies or elicit 
another immune response. Where the polynucleotide encodes a protein which binds or 
potentially binds to another protein (such as, for example, in a receptor-ligand interaction), 
the polynucleotide can also be used in interaction trap assays (such as, for example, that 

15 described in Oyuris et al„ Cell 75:791-803 (1993)) to identify polynucleotides encoding the 
other protein with which binding occurs or to identify inhibitors of the binding interaction. 

The polypeptides provided by (he present invention can similarly be used in assays to 
determine biological activity, including in a panel of multiple proteins for high-throughput 
screening; to raise antibodies or to elicit another immune response; as a reagent (including the 

20 labeled reagent) fa assays designed to Quantitatively determine levels of the protein (or its 
receptor) In biological Quids; as markers for tissues in which the corresponding polypeptide 
is preferentially expressed (either constitutively or at a particular stage of tissue 
differentiation or development or in a disease state); end, of course, to Isolate correlative 
receptors or Uganda. Proteins involved in these binding interactions can also be used to 

25 screen for peptide or small molecule Inhibitors or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade 
or kit format for commercialization as research products. 

Methods for performing (be uses listed above are well known to (hose skilled in the 
art References disclosing such methods include without limitation "Molecular Cloning: A 

30 Uboratory Manual". 2d ca\ Cold Spring Harbor Laboratory Press, Sambrook, J, E. F. 
Frioch and T. Maniatis eds„ 1989. and "Methods in Bnzymology: Guide to Molecular 
Cloning Techniques". Academic Pros, Berger. S. L. and A. R. Kimmel eds, 1987. 



polypeptides of (he invention. I Motivation can be carried out using homologous 
reccmbfaation methods described above. Activation can be achieved by supplementing or 
even replacing the homologous promoter to provide for increased protein expression. The 
homologous promoter can be supplemented by insertion of one or more heterologous 
S enhancer elements known to confer promoter activation in a particular tissue. 

4.10 USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the p re s ent invention are expected to exhibit one 
or more of the uses or biological activities (including those associated with assays cited 

1 0 herein) identified herein. Uses or activities d e s cri bed for proteins of the p resent invention 
may be provided by administration or use of such proteins or of polynucleotides encoding 
such proteins (such as, for e xample, in gene therapies or vectors suitable for introduction of 
DNA). The mechanism underlying the particular condition or pathology will dictate whether 
the polypeptides of the Invention, the polynucleotides of foe invention or modulators 

15 (activators or inhibitors) (hereof would be beneficial to the subject fa need of treatment 

Thus, "therapeutic compositions of the Invention'' Include compositions comprising isolated 
polynucleotides (including recombinant DNA molecules, cloned genes end degenerate 
variants thereof) or polypeptides of the invention (including full length protein, mature 

20 modulate the overall activity of the target gene products, either at the level of target 

genc/protcfa expression or target protein activity. Such modulators inc lu d e polypeptides, 
analogs, (variants), inclu d i n g fragments and fusion pr ote i n s , antibodies and ether binding 
proteins; chemical compounds that directly or indirectly activate or inhibit the polypeptides 
of the Invention (identified, e.g, via drug screening assays as described herein); antisense 

25 polynucleotides and polynucleotides suitable for triple helix formation; and fa particular 
antibodies or other binding partners that specifically recognize one or more epitopes of the 
polypeptides of the invention. 

The polypeptides of the present invention may likewise be involved in cellular 
activation or in one of the other physiological pathways described herein. 

30 

4.10.1 RESEARCH USES AND UTILITIES 

The polynucleotides provided by the p r e s en t invention can be used by the research 
community for various purposes. The polynucleotides can be mod to express recombinant 
41 
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4.10.3 NUTRITIONAL USES 

Polynucleotides and polypeptides of the present invention can also be used as nutntional 
sources Ot supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of carbohydrate 
5 In such cases foe polypeptide or polynucleotide of the invention can be added to the feed of a 
particular organism or can be administered as a separate solid or liquid p repara tion, such as fa 
the form of powder, pills, solutions, suspensions or capsules, fa the case of microorganisms, the 
polypeptide or polynucleotide of the invention can be added to the medium fa or on which the 
microorganism is cultured. 

10 

4. 10 J CYTOKINE AND CELL PROLIFERATION/DIFFERENTIATION 
ACTIVITY 

A polypeptide of the present invention may exhibit activity relating to cytokine, cell 
proliferation (either inducing or inhibiting) or cell differentiation (either inducing or 

IS inhibiting) activity or may induce production of other cytokines fa certain cell populations. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Many 
protein factors discovered to date, including all known cytokines, have exhibited activity fa 
one or more factor-dependent cell proliferation assays, and hence the assays serve as a 
convenient confirmation of cytokine activity. The activity of therapeutic compositions of (he 

20 present invention is evidenced by any one of a number of routine factor dependent celt 

proliferation assays for cell lines including, without limitation, 32D, DA2, DAIO, T10. B9. 
B9/1 1, Ban, MC9/0, M+(preB M+), 2E8, RB3. DAI. 123. Tl 165, HT2, CTLL2, TF-1. 
Mo7e, CMK, HUVEC, and Caco. Therapeutic compositions of foe invention can be used fa 
the following: 

25 Assays for T<ctl or thymocyte proliferation include without limitation those 

described in: Current Protocols in Immunology, Ed by I.E. CoUgan, A. M. Kruisbeek, D. H. 
Margulies, E. M. Sbevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Interscicnce (Chapter 3, In Vitro assays for Mouse Lymphocyte ftmction 3.1-3.19; 
Chapter 7, Immunologic studies fa Humans); Takai et aL J. hnrnunol. 1 37:3494-3500, 1986; 

30 Benarrj»Ui et J. Immunol. 145:1706-1712, 1990; Bertagoolli et aL, Cellular Immunology 
133:327-341, 1991; Dertagnolli. et el„ I. Immunol. 1493778-3783, 1992; Bowman ctaL, I. 
Immunol 152:1756-1761, 1994. 
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Assay* for cytokine production tndVor proliferation of spleen cells, lymph node ceils 
or thymocytes include, without limitation, those described in: Polyclonal T cell stimulation, 
Knrisbcek, A. M. end Shevech, E. M b Current Protocols b Immunology. I. E. eji. Coligan 
eds. Vol J pp. 3.12.1-3.12.14, John Wiley and Sons, Toronto. 1994; and Measurement of 
mouse and human taterleukb-y, Schreiber, R. D. b Current Protocols in Immunology. J. E. 
e a Coligan eds. Vol 1 pp. 6. B. 1-6.8.8, John Wiley and Sons, Toronto. 1994. 

Assayi for proliferation and differentiation of hematopoietic and lymphopoietic cells 
include, without limitation, those described b; Measurement of Human and Murine 
Imcrleukin 2 and btericukb 4, Bottomry, K., Davis, US. and Lipsky. P. E. b Current 
Protocols te Immunology. J. E. e.a. Coligan eds. Vol 1 pp. 6 J. 1-6.3.12. John Wiley and 
Sons. Toronto. 1991; deVries et it, J. Exp. Med. 173:1205-121 1, 1991; Morcau ct at. Nature 
336:690-692, 19»8; Greenberger « al„ Proc. Natl. Acad. Sci. US*. 80:293 1-293*. 1983; 
Measurement of mouse and human interlculdn 6-Nardan, R. ta Current Protocols b ■ 
Immunology. J. E. Coligan eds. Vol i pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto. 1991; 
Smith et al„ Proc Nati. Aced. Sci. UJSA. 83:1857-1861, 1986; Measurement of human 
btericukb 1 1 -Bennett, F., Giarmotti, J, Clark. S. C and Tomer, K. J. In Current Protocols 
b Immunology. J. B. Coligan eds. Vol I pp. 6.1 5.1 John Wiley and Sons, Toronto. 1991 ; 
Measurement of mouse and human Interieukb 9-Ciarfcua, A, Giannotti, J., CTark, S. C. and 
Turner. K. J. b Current Protocols b hnmunology. J. E. Coligan eds. Vol I pp. 6.13.1. John 
Wiley and Sons. Toronto. 1991. 

Assays for T-eell clone responses to antigens (which will identify, among others, 
proteins that affect APC-T ceil bteractions as well as direct T-cell effects by measuring 
proliferation and cytokine production) include, without limitation, those described b: Current 
Protocols b Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulics, B. M. 
Shevach, W Strober. Pub. Greene Publishing Associates and Wiley-bterscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function; Chapter 6, Cytokines and their cellular 
receptors; Chapter 7, Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. 
Sci. USA 77:6091-6095, 1980; Webbergeret al.. Eur. J. Immun. 11:405-411, 1981;Takaiet 
al„ J. Immunol. 137:3494-3500, 1986; Takai et al., J. Immunol. 140:508-512, 1988. 

4.10.4 STEM CELL GROWTH FACTOR ACTIVITY 
A polypeptide of the present invention may exhibit stem cell growth factor activity 
and be involved b the proliferation, differentiation and survival of pluri potent and totipotent 



stem ceils bctudbg primordial germ cells, embryonic stem cells, hematopoietic stem cells 
and/or germ line stem cells. Admbistratioo of the polypeptide of the invention to stem cells 
m vtvo or a vtvo is expected to mairrtab and expand cell populations in a totipctential or 
pluripotentiaj state which would be useful for re-engineering damaged or diseased tissues, 
transplantation, manufacture of bio-pharmaceuticals and the development of bio-sensors. 
The ability to produce large calamities of human cells has important working applications for 
the production of human proteins which currently must be obtained from non-human sources 
or donors, implantation of cells to treat diseases such as Parkinson's, Alzheimer's and other 
neurodegenerative diseases; tissues for grafting such as bone marrow, skin, cartilage, 
t e n dons, bone, muscle (including cardiac musc le ), blood vessels, cornea, neural cells, 
gpflrplnt^T^ 1 ^ cells and others; and organs for transplantation such as kidney, liver, pancreas 
(including islet cells), heart and lung. 

It is contemplated that multiple different exogenous growth factors and/or cytokines 
may be administered b combination with the polypeptide of the invention to achieve the 
desired effect, bctudbg any of the growth factors listed h erein , other stem cell maintenance 
factors, and specifically bctudbg stem cell factor (SCFk leukemia inhibitory factor (UF), 
Ftt-3 llgand (Ftt-3L), any of the bterieukbs, recombinant soluble IL-6 receptor fused to IL-6. 
macrophage taflammatory protein 1 -alpha (MTP-t -alpha), G-CSF. GM-CSF. brombopoietb 
(TPOk platelet factor 4 (FF-4). platelet-derived growth factor (PDGF), neural growth factors 
and bask fibroblast growth factor (bFGF), 

Since totipotent stem cells can give rise to virtually any mature cell type, expansion of 
these cells b culture will facilitate the production of large quantities of mature cells. 
Techniques for cuhuring stem cells are known b the art and a dmini s tr aoon of polypeptides of 
the invention, optionally with other growth factors and/or cytokines, is expected to enhance 
the survival and proliferation of the stem cell populations. This can be accomplished by 
direct administration of the polypeptide of the invention to the culture rnedium. 
Alternatively, stroma cells bnnsfected with a polynucleotide that encodes for the polypeptide 
of the invention can be used as a feeder layer for the stem cell populations b culture or in 
vivo. Stromal support cells for feeder layers may include embryonic bone marrow 
fibroblasts, bone marrow stromal cells, fetal liver cells, or cultured embryonic fibroblasts (see 
U.S. Patent No. 5.690,926). 

Stem cells themselves can be tnmsfected with a polynucleotide of the invention to 
induce autocrine expression of the polypeptide of the bvention. This will allow for 
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stem cell lines that are useful as is 
or that can then be differentiated into the desired mature cell types. These stable cell Ibes 
can also serve as a source of undifferentiated totipotential/pluripotential mRNA to create 
cDNA libraries and templates for polymerase chain reaction experiments. These studies 
5 would allow for the isolation and identification of differentially expressed genes in stem cell 
populations that regulate stem cell proliferation and/or maintenance. 

Expansion and maintenance of totipotent stem cell populations will be useful b the 
treatment of many pathological conditions. For example, polypeptides of the present 
invention may be used to manipulate stem cells b culture to give rise to neuroepithelial cells 
10 that can be used to augment or replace cells damaged by illness, autoimmune disease, 

accidental damage or genetic disorders. The polypeptide of the bvention may be useful for 
inducing the proliferation of neural cells and for the regeneration of nerve and brain tissue, 
i.e. for the treatment of centra] and peripheral nervous system di s eases and neuropathies, as 



15 



neural cells or nerve tissue. In addition, the expanded stem cell populations can also be 
genetically al te red for gene therapy purposes and to decrease host rejection of replacement 
tissues after grafting or implantation. 

Expression of the polypeptide of the invention and its effect on stem cells can also be 
manipulated to achieve controlled differentiation of the stem cells into more differentiated 
cell types. A broadly applicable method of obtaining pure populations of a specific 
differentiated cell type from undifferentiated stem cell populations mvoh/es the use of a cell- 
type specific promoter driving a selectable marker. The selectable marker allows only cells 
of the desired type to survive. For example, stem cells can be induced to differentiate into 
cardicenyocytes (Wobus et aL, Differentiation, 48: 173-182, (1991); King et al., J. Qb. 
Invest, 98(1): 216-224. (1998)) or skeletal muscle cells (Drowder. L. W. ta: Princtplu of 
Tlsim Enxtrxtrtng «<£■. Lanza et al. Academic Press (1997)). Alternatively, directed 

of a differentiation factor such as retboic acid and an antagonist of the polypeptide of the 
bvention which would inhibit the eff ects of endogenous stem cell factor activity and allow 



in vitro cul t ur es of stem cells can be used to determine if the polypeptide of die 
invention exhibits stem cell growth factor activity. Stem cells are isolated from any one of 
various cell sources (bctudbg hematopoietic stem cells and embryonic stem cells) and 



cultured on a feeder layer, as described by Thompson et al. Proc Natl. Acad. Sci, U.SA.. 92: 
7844-7848 (1995), in the presence of the polypeptide of the invention alone or b 
combination with other growth factors or cytokines. The ability of the polypeptide of the 
bvention to induce stem cells proliferation is determined by colony formation on semi-solid 
5 strpport e.g. as described by Bernstein et al., Blood, 77: 2316-2321 (1991). 

4.10.5 HEMATOPOIESIS REGULATING ACTIVITY 
A polypeptide of the present bvention may be involved b regulation of 
hematopaicsis and, consequently, in the treatment of myeloid or lymphoid cell disorders. 

10 Even marginal biological activity b support of colony forming cells or of factor-dependent 
cell Ibes indicates Involvement b regulating bematopolesU, e.g. b supporting the growth 
and proliferation of erythroid progenitor cells alone or b combination with other cytokines, 
thereby indicating utility, for example, b treating various anemias or for use b conjunction 
with irradiation/chemotherapy to stimulate the production of erythroid precursors and/or 

15 erythroid cells; b supporting the growth and proliferation of myeloid cells such as 

granulocytes and monocytes/bacrophages fi e-, traditional CSF activity) useful, for example, 
b conjunction with chemotherapy to prevent or treat consequent myclo-suppresston; b 
supporting the growth and proliferation of megakaryocytes and con sequently of p l a te lets 
thereby allowing prevention or treatment of various platelet disorders such as 

20 thrombocytopenia, and generally for use b place of or complimentary to platelet 

transfusions; and/or in supporting the growth end proliferation of h ematop oietic stem cells 
which are capable of maturing to any and all of the above-mentioned hematopoietic ceils and 
therefore find therapeutic utility b various stem cell disorders (such as those usually tr eat e d 



with transplantation, bctudbg, without limitation, aplastic anemia and paroxysmal 
25 hemoglobinuria), as well as b repoputaung the stem cell compartment past 

irradiation/ chemotherapy, either in-*tvo or ex- vtvo (I,e, b conjunction with bone marrow 
transplantation or with peripheral progenitor cell transpla nt a t i on (homologous or 
heterologous)) as normal cells or genetically manipulated for gene therapy. 

Therapeutic compositions of the bvention can be used b the following: 
30 Suitable assays for proli fexation and differentiation of various hem a t opoietic lines are 

cited above. 

Assays for embryonic stem cell differentiation (which will identify, among other*, 
proteins that influence embryonic differentiation hematupoiesis) include, without limitation, 

4? 
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those described tn: Johansson ct al. Cellular Biology 15:141-151. 1995; Keller et al. 
Molecular and Cellular Biology 13:473-486, 1993; McClanahaa cl a!., Blood 81:2903-2915. 
1993. 

Assays for stem cell survival and differentiation (which will identify, among others, 
5 proteins that regulate rympho-bematopoiesis) include, without limitation, those described in: 
MethyiceUuiose colony forming assays, Freshoey, M. 0, In Culture of Hematopoietic Cells. 
R. I. Preshney, et al. eds. Vol pp. 265-268, Wiley-Uss, Inc, New York. N.Y. 1994; Hirayams 
ct al, Proc. Natl. Acad. Set USA 89:5907-59 1 1. 1992; Primitive hematopoietic colony 
forming cells with high proliferative potential, McNiece, L K. and Briddell, R. A. In Culture 

1 0 of Hematopoietic Cells. R. I. Freshncy, et al. eds. Vol pp. 23-39. Wiley Liss. Inc, New York, 
N.Y. 1994; Neben ct al. Experimental Hematology 22:353-359, 1994; Cobblestone area 
forming cell assay. Ploemacher, R, E. In Culture of Hematopoietic Cells. R. 1. Freshncy, et al. 
eds. Vol pp. 1-21, Wiley-Uss, Inc, New York. N.Y. 1994; Long term bone marrow cultures 
tn the presence of stromal cells, Spooncer, E, Dexter, M . and Allen, T. In Culture of 

1 5 Hematopoietic Cells. R. I. Freshncy. et al. eds. Vol pp. 1 63-179, Wiley-Uss, Inc, New York. 
N.Y. 1994; Long term culture Initiating cell assay, Sutherland, H. J. m Culture of 
Hematopoietic Cells. R. I. Freshncy. et al. eds. Vol pp. 139-162, Wiley-Uss. tec. New York. 
N.Y. 1994. 

20 4.10.6 TISSUE GROWTH ACTIVITY 

A polypeptide of die present invention also may be involved in bane, cartila ge, 
tendon, ligament and/or nerve tissue growth or regeneration, as weO as in wound healing and 

A polypeptide of the present invention which induces cartilage and/or bone growth in 
25 circumstances where bone is not normally formed, has application in the healing of bone 
fractures and cartilage damage or defects in humans and other animals. Compositions of a 
polypeptide, antibody, binding partner, or other modulator of the invention may have 
prophylactic use in closed as well as open fracture reduction and also in the improved 
fixation of artificial joints. Do novo bone formation induced by an o 
30 contributes to the repair of congenital, trauma induced, or oncologic n 
craniofacial defects, and also is useful in cosmetic plastic surgery. 

A polypeptide of this invention may also be involved in attracting bone-forming celts, 
stimulating growth a f bone-forming cells, or inducing differentiation of progenitors of 



bone- forming celts. Treatment of osteoporosis, osteoarthritis, bone degenerative disorders, or 
periodontal disease, such as through stimulation of bone and/or cartilage repair or by 
blocking inflammation or processes of tissue destruction (collagenase activity, osteoclast 
activity, etc.) mediated by inflaramatoiy processes may also be possible using the 
composition of the invention. 

Another category of tissue regeneration activity mat may involve the polypeptide of 

or other tissue formation in circumstances where such tissue is not normally formed, has 

ligament defects in humans and other animals. Such a preparation employing a 
tcndon/tigament-like tissue inducing protein may have prophylactic use in preventing damage 

tendoa/ligameni-like tissue formation induced by a composition of the present invention 
contributes to the repair of congenital, trauma induced, or other tendon or tigmryr de frftf of 
other origin, and is also useful in cosmetic plastic surgery for attachment or repair of tendons 
or ligaments. The compositions of the presen t invention may provide environment to attract 
tendon- or ligament-forming cells, stimulate growth of tendon- or Ligament-farm log cells, 

of tendon/ligament cells or progenitors ex vrVo for return 6* vtvo to effect tissue repair. The 
compositions of the invention may also be useful in the treatment of t endin i tis , carpal tunnel 
syndrome and other tc od on or ligament defects. The compositions may also i n c lu de an 
appropriate matrix and/or s equeste ring agent as a carrier as b well known in the art. 

The compositi on s of the present invention may also be useful for proliferation of 
neural cells and for regeneration of nerve and brain tissue, i.e. for the treatment of central and 
peripheral nervous system disease s and neuropathies, as well as mechanical and traumatic 
disorders, which involve degeneration, death or trauma to neural cells or nerve tissue. More 
specifically, a composition may be used in the treatment of diseases of the peripheral nervous 
system, such as peripheral nerve injuries, peripheral neuropathy and localized neuropathies, 
and centra] nervous system diseases, such as Alzheimer's, Parkinson's disease, Huntington's 
disease, amyotrophic lateral sclerosis, and Shy-Drager syndrome. Further conditions which 
may be treated in accordance with the present invention include mechanical and traumatic 
disorders, such as spinal cord disorders, head trauma and cerebrovascular diseases such as 
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Stroke Peripheral neuropathies resulting from chemotherapy or other medical therapies may 
also be treatable using a composition of the invention. 

Compositions of the invention may also be useful to promote better or faster closure 
of non-healing wounds, including without limitation pressure ulcers, ulcers associated with 
vascular insufficiency, surgical and traumatic wounds, and the like. 

Compositions of the pr esen t invention may also be involved in the generation or 
regeneration of other tissues, such as organs (including, for example, pancreas, liver, 
intestine, kidney, skin, endothelium), muscle (smooth, skeletal or cardiac) and vascular 
(including vascular endothelium) tissue, or for promoting the growth of cells comprising such 
tissues. Part of the desired effects may be by inhibition or modulation of fibrotic scarring 
may allow normal tissue to regenerate. A polypeptide of the present invention may also 
exhibit angiogenic activity. 

A composition of the present invention may also be useful for gut protection or 

it of rung or liver fibrosis, reperfusion injury fa various tissues, and 
systemic cytokine damage. 
A composition of the present invention may also be useful fbr promoting or inhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 
growth of tissues described above. 

Therapeutic compositions of the invention can be used in the following: 
Assays for tissue generation activity include, without limitation, those described in: 
International Patent Publication No. W095/1 6033 (bone, cartilage, tendon): International 
Patent Publication No. W09 5/05846 (nerve, neuronal): toternationaJ Patent Publication No. 
W09 1/07491 (skin, endothelium). 

Assays fbr wound healing activity include, without limitation, those described in: 
Winter, Epidermal Wound Healing, pps. 71-1 12 (Maibacb. H. L and Rovee, D. T, eds.* Year 
Book Medical Publishers, Inc, Chicago, as modified by Eaglstein and Mertt, J. Invert. 
>1 7 1 382-84 (1978). 



4.10.7 IMMUNE STIMULATING OR SUPPRESSING ACTIVITY 
A polypeptide of Che present invention may also exhibit immune stimulating or 
immune suppressing activity, deluding without limitation the activities (or which assays arc 
described herein. A polynucleotide of the invention can encode a polypeptide exhibiting such 
activities. A protein may be useful fa the treatment of various immune deficiencies «nd 



disorders (including severe combined immunodeficiency (SCLD)X e.g, in regulating (up or 
down) growth and proliferation of T and/or B lymphocytes, as well as effecting the cytolytic 
activity of NK cells and other cell populations. These immune deficiencies may be genetic or 
be caused by viral (e.g., HIV) as well as bacterial or fungal Infections, or may result from 
autoimmune disorders. More specifically, infectious diseases causes by viral, bacterial, fungal 
or other Infection may be treatable using a protein of the present invention, including 
infections by HTV, hepatitis viruses, herpes viruses, mycobacteria, Leishmania spp, malaria 
spp. and various fungal infections such as candidiasis. Of course, in this regard, proteins of 
the present invention may also be useful where a boost to the immune system generally may 
be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus 
erythematosus, rheumatoid arthritis, autoimmune pulmonary inflammation, Guillaln-Barre 
syndrome, autoimmune thyroiditis, insulin dependent diabetes melUtis, myasthenia gravis, 
grift- varus- host disease and autoimmune inflammatory eye disease. Such a pmUu (or 
antagonists thereof, including antibodies) of the present invention may also to be useful in the 
treatment of allergic reun ions and conditions {e.g., anaphylaxis, serum sickness, drug 
reactions, food allergies, insect venom allergies, mastocytosis, allergic rhinitis, 
hypersensitivity pneumonitis, urticaria, angioedema, eczema, atopic dermatitis, allergic 
contact dermatitis, erythema multiforme, Stevens-Johnson syndrome, allergic conjunctivitis, 
atopic keratoconjunctivitis, venereal keratoconjunctivitis, giant papillary conjunctivitis and 
contact allergies), such as asthma (particularly allergic asthma) or other respiratory problems. 
Other conditions, tn which immune suppression is desired (including, for example, organ 
transptantationX may also be treatable using a protein (or tnogoriisa thereof) of the pr esen t 
invention. The therapeutic effects of the polypeptides or antagonists thereof on allergic 
reactions can be evaluated by in vivo animals models such as the cumulative contact 
enhancement test (Last bom et al. Toxicology 125: 59-66, 1998), skin prick test (Hoffmann ct 
al.. Allergy 54: 446-54, 1999), guinea pig skin sensitization test (Vohr ct al. Arch. Toxocol. 
73: 501-9), and marine local lymph node assay (Kimberet at, J. Tcrxicol. Environ. Health 
S3: 563-79). 

Using the proteins of the invention it may also be possible to modulate imm u n e 
responses, fa a number of ways. Down regulation may be in the form of inhibiting or 
blocking an immune response already fa progress or may involve preventing the induction of 
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an immune response. The functions of activated T ocUs may bo inhibited by suppressing T 
cell responses or by inducing specific tolerance in T cells, or both. I mm u n osuppression of T 
cell responses is generally an active, non-entigen-specific, process which requires continuous 
exposure of the T cells to the suppressive agent. Tolerance, which involves Inducing 
non-responsiveness oranergy In T cells, is distinguishable from immunosuppression in thai it 
is generally antigen -specific and persists after exposure to the tolcrizmg agent has ceased. 
Operationally, tolerance can be demonstrated by the lack of a Tcell response upon 
recxposure to specific antigen in the absence of the tobnxing agent 

Down regulating or preventing one or more antigen functions (incl udin g without 
[imitation B lymphocyte antigen functions (such as, fox example, B7)), eg, preventi n g high 
level lymphoklne synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-vcrsus-bosl disease (GVHD). For e x a mp le, blockage of T 
ceil function should result in reduced tissue destruction in tissue transplantation. Typically, in 
tissue transplants, rejection of the transplant is in i tiate d through its recognition as foreign by 
T cells, followed by an Immune reaction that destroys the transplant. The adrrunistretion of a 
therapeutic com position of the invention may prevent cytokine synthesis by immune cells, 
such as T cells, and thus acts as an i mmun os up pressant. Moreover, a tack of costinrolation 
may also be sufficient to energize the T cells, thereby inducing tolerance in a subject 
Induction of long-term tolerance by B lymphocyte antigen^>locking reagents may avoid the 
y of repeated administration of these blocking reagents. To achieve sufficient 

n or tolerance in a subject ft may also be necessary to block the function 
of a combination of B lymphocyte antigens. 

The efficacy of particular therapeutic compositions in preventing organ transplant 
rejection or GVHD can be assessed using animal models that are predictive of efficacy in 
humans. Examples of appropriate systems which can be used include allogeneic cardiac 
grafts in rets and xenogeneic pancreatic islet cell grafts in mice, both of which have been 
used to examine the immunosuppressive effects of CTLA41g fusion proteins in vivo as 
described in Lenschow et al. Science 237:789-792 (1 992) and Turk* et al., Proc. Natl. Acad. 
Sci USA, 89:1 1 102-1 1 105 (1992). tn addition, murine models of GVHD (see Paul ed. 
Fundamental Immunology, Raven Press, New York, 1989, pp. 846-847) can be used to 
determine the effect of therapeutic compositions of the invention on the development of that 



Blocking antigen function may also be therapeutically useful for treating autoimmune 
riisTWT Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self tissue and which promote the production of cytokines and 
autoantibodies involved tn the pathology of the d i sea se s. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block stimulation of T cells can be used to inhibit T cell activation and prevent 
production of autoantibodies or T cell-derived cytokines which may be involved in the 
disease process. Additionally, blocking reagents may induce antigen-specific tolerance of 
autoreactive T cells which could lead to long-term relief from the disease. The efficacy of 
blocking reagents In preventing or alleviating autoimmune disorders can be determined using 
a number of well-characterized <ni 



include murine experimental autoimmune encephalitis, systemic lupus erythmatosis in 
MRL/rpr/tpr mice or NZB hybrid mice, murine autoimmune collagen arthritis, dia frc tre 
mellitus in NOD mice and BB rats, and murine experimental myasthenia gravis (see Paul ed, 
Fundamental Immunology, Raven Press, New York, 1989, pp. 840-856). 

Uprcgulation of an antigen function (e.g, o B lymphocyte antigen function), as a 
means of up regulating immune responses, may also be useful in therapy. Upregulation of 
immune responses may be In the form of enhancing an existing immune response or eliciting 
an initial Immune response. For example, enhancing an immune response may be useful in 
cases of viral infection, including systemic vi 



d in an infected patient by 
removing T cells from the patient (^stimulating the T cells in vitro with viral antigen-pulsed 
APCa either expressing a peptide of the present invention or together with a stimulatory form 
of a soluble peptide of the present invention and rcmtrafucing the In vitro activated T cells 
into the patient Another method of enhancing anti-viral immune responses would be to 
isolate infected cells from a patient transfect them with a nucleic acid encoding a protein of 
the present invention as described herein such that the cells express all or a portion of the 
protein on their surface, and reintroduce the transfected cells into the patient The infected 
cells would now be capable of delivering a costimulatory signal to, and thereby activate, T 
cells in vivo. 

A polypeptide of the presen t invention may provide the necessary stimulation signal 
to T cells to induce a T cell mediated immune response against the transfected tumor cells. In 
53 
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addition, tumor cells which lack MHC class I or MHC class 0 molecules, or which fail to 
reexpress sufficient mounts of MHC class I or MHC class II molecules, can be transfected 
with nucleic acid encoding all or a portion of (e.g., a cytcplasmic-<tanain truncated portion) 
of an MHC class I alpha chain protein and microglobulin protein or an MHC class II alpha 
chain protein and an MHC class 0 beta chain protein to thereby express MHC class I or 
MHC class II proteins on the cell surface. Expression of the appropriate class I or class U 
MHC in conjunction with a peptide having the activity of a B lymphocyte antigen (e.g., B7-I, 
B7-2, B7-3) induces a Tcell mediated immune response against the transfected tumor cell. 
Optionally, a gene encoding an an ti sense construct which blocks expression of an MHC class 
I) associated protein, such as the invariant chain, can also be cotransfected with a DNA 
encoding a peptide having the activity of a B lymphocyte antigen to promote presentation of 
tumor associated antigens and induce tumor specific immunity. Thus, the induction of a T 
cell mediated Immune response in a human subject may be sufficient to overcome 
tumor-specific tolerance in the subject 

The activity of a protein of the invention may, among other means, be measured by 
the following methods: 



those described in: Current Protocols tn Immunology. Ed by J. E. Coligan. A. M. Kntisbeck, 
D. H. Marguliea, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
wlley-lnterscience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Herrmann et al, Proc. Natl. Acad. Set. USA 
78-2488-2492, 1981; Herrmann et a), J. Immunol. 128:1968-1974. 1982; Hands et al, J. 
Immunol. 135:1564-1572, 1985; Takai et «l„ I. Immunol. 137:3494-3500, 1 986; Takai et al, 
J. Immunol. 140:508-312, 1 988; Bowman etal, J. Virology 61:1992-1998; Bertagnolli et el. 
Cellular immunology 133:327-341, 1991; Brown et aL, J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependem immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-ccil dependent antibody responses and 
that affect Thl/Th2 profiles) include, without limitation, those described in: Maliszewski, J. 
Immunol 144:3028-3033, 1990; and Assays for B cell function: In vitro antibody production. 
Mood, I. J. and Brunswick, M. In Current Protocols in Immunology. J. B. e.a. Coligan eds. 
Vol 1 pp. 3.8.1-3.8.16. John Wiley and Sons, Toronto. 1994. 

a (MLR) assays (which will Identify, m 
yThl andCTLn 



those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbcck, 
D. H. Marguliea, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and 
Wiley-Intertcience (Chapter 3, In Vitro assays for Mouse Lymphocyte Function 3.1-3.19; 
Chapter 7, Immunologic studies in Humans); Takai et al, J. Immunol. 137:3494-3500. 1986; 
5 Takai et al.. J. Immunol. 140:508-512, 1988; Bertagnolli et al, J. Immunol. 149:3778-3783, 
1992. 

Dendritic cell-dependent assays (which will identify, among others, proteins 
expressed by dendritic cells that activate naive T-cells) include, without limitation, those 
described in: Query et al, J. Immunol. 134:536-344, 1995; lnaba et al. Journal of 

10 Experimental Medicine 173:349-559. 1991; Mscatouia etal. Journal of Immunology 

154:5071-5079. 1995; Porgador ct al., Journal of Experimental Medicine 182:255-260, 1995; 
Nair et al. Journal of Virology 67:4062-4069, 1993; Huang ct al. Science 264:961-965, 
l994;Macatoniaetal, Jamuti of lixperimental Medicine 169:1255-1264, 1989; Bhardwaj et 
aL. Journal of ClinicaJ Investigation 94:797-807. 1994; and lnaba et aL, Journal of 

IS Experimental Medicine 172:631-640, 1990. 

Assays for lymphocyte survival/apoptosis (which will Ide nt ify, among others, proteins 
that prevent apoptosis after superantigen ind uc tion and proteins that regulate lymphocyte 
homeostasis) Include, without I i mf ratio n, those described in: DnrzynJoewicz et aL, Cytometry 
13:795-808, 1992; Ocrczyca etal. Leukemia 7:659-670, 1993rGorczyca etal. Cancer 

20 Research 53:1943-1951. 1 993 ; itoh et al. Cell 66233-243. 1991 ; Zacriarehiilt Journal of 
Immunology 143:4037-4045. 1990; Zemai ct al. Cytometry 14:891-897. 1993; Gorcxyca ct 
al. International Journal of Oncology 1:639-648, 1992. 

Assays for proteins that influence early steps of T-cell commitment and development 
include, without limitation, those described in: Antics et aL, Btood 84:111-117, 1994; Fine et 

25 al. Cellular Iromunoiogy 155:111-122, 1994; Galy et al. Blood 852770-2778. 1995; ToU et 
al, Proc. Nat Acad Sci. USA 88:7548-7551. 1991. 

4.10 J ACTIVWDNTJJBIN ACTIVITY 

A polypeptide of the present invention may also exhibit activin- or iruu'bcvrelated 
30 activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are <±aracterized by their ability to inhibit the release of follicle 
stimulating rionnonc (FSH\ while activins ind are characterized by their ability to rtimuhua 
the release of follicle sti m u l a ti ng hormone (FSH). Thus, a polypeptide of the presort 
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Invention, alone or b hctcrodimm with • member of (he mhibia family, may be useful as a 
contraceptive based cm the ability of bhibbs to decrease fertility b female mammali and 
decrease spermatogenesis In B a b mammals. Administration of sufficient amounts of other 
mhibfas can induce Infertility m these mammals. Alternatively, the polypeptide of the 
3 invention, as a homodlmer or as a hctErodimer with other protem subuniu of tr« bhibin 
group, may be useful as a fertility inducing therapeutic, based upon the ability of activta 
molecules in stimulating FSH release from cells of the anterior pituitary. See, for example, 
U.S. Pat. No. 4,798,885. A polypeptide of the invention may also be useful for advancement 
of the onset of fertility in sexually immriture mammals, so as to increase the lifetime 
10 reproductive performance of domestic animals luch as, but not limited to, cowa, sheep end 
pigs. 

The activity of a polypeptide of the invention may, among other means, be measured 
by the following methods.. 

Assays for aclrvfo/bhibm activity include, without limitation, those described in: Vale 
15 etal., Endocrinology 91:562-572, 1972; Ling el aL, Nature 321:779-782, 1986; Vale etaL, 
Nature 321:776-779. 1986; Mason et el„ Nature 318:659-663, 1985; Forage el el., Proc Natl. 
Acad. Sci. USA 83:3091-3095. 1986. 

4.10.9 CHEMOTACTIC/CHEMOKINETIC ACITVTrY 
20 A polypeptide of the present invention may be mvorved In chemotactic or 

chcmolcmeuc activity for mammalian cells, including, for example, monocytes. 



cells. Whether a particular protein has chemotactie activity for a population of cdb can be 
readily determined by employing such protein or peptide in any known assay for cell 



t cells, eosinophils, epithelial and/or endothelial cells. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. 
Chemotactic and chemo kinetic receptor activation can be used to mobilize or attract a desired 
25 cell population to a desired sits of action. Chemotactic or chemokbetic compositions (eg. 
proteins, antibodies, binding partners, or modulators of the invention) provide particular 
advantages in treatment of wounds and other trauma to tissues, as well as in treatment of 
localized infections. For example, attraction of lymphocytes, monocytes or neutrophils to 
tumors or sites of infection may result in improved immune responses against the tumor or 
30 infecting agent. 

A protein or peptide has chemotactic activity for a particular ceil population if h can 
stimulate, directly or indirectly, the directed orientation or movement of such cell population. 
Preferably, the protein or peptide has tho ability to directly stimulate directed movement of 



Therapeutic compositions of the invention can be used in the following: 
Assays for chemotactic activity (which will identify proteins that induce or prevent 
is) consist of assays that measure the ability of a protein to induce the migration of 
a as well as the ability of a protein to induce the adhesion of one ceil 
ulation. Suitable assays for movement and ad hes ion include, 
without limitation, those described in: Current Protocols in Immunology, Ed by J. E. Coligan. 
A. M. Kruisbeek, D. H. Marguiks, B. M. Shevach, W. Strober, Pub. Greene Polishing 
Associates and Wiley- Intcrscience (Chapter 6.12, Measurement of alpha and beta 
Chrmok forts 6.12.14.12.28; Taub et ai. J. Clin. Invest 95:1370-1376, 1995; Und et al. 
APM1S 103:140-146, 1995; Muller etal Eur. J. Immunol. 25: 1744- 1 748; Oruber etal. J. of 
tamranoL 152:5860-3867, 1994; Jchnston etal. J. of Immunol. 153:1762-1768, 1994. 

4.1 0.10 HEMOSTATIC AND THROMBOLYTIC ACTIVITY 

A polypeptide of the invention may also be involved in bernostasis or thrombolysis or 
thrombosis. A polynucleotide cf the invention can c: 

(bchrdbg hereditary disorders, such as hemophilias) or to enhance coagulation and other 
hemostatic events in treating wounds resulting from trauma, surgery or other causes. A 
composition of the invention may also be useful for dissolving or inhibiting formation of 
thromboses and for treatment and prevention of conditions resulting therefrom (such as, for 
example, infarction of cardiac and central nervous system vessels (e.g., stroke). 
Therapeutic compositions of the invention can be used is the following: 
Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Lineteta!., J. Clin. Pharmacol. 26:131-140, 1986; Burdicket al„ Thrombosis 
Res. 45:413-419, 1987; Humphrey et a)„ Fibrinolysis 5:71-79 (1991); Schauh. Prostaglandins 
35:467-474, 1988. 

4.10.11 CANCER DIAGNOSIS AND THERAPY 

Polypeptides of the invention may be involved in cancer ceil generation, proliferation 
or metastasis. Detection of the presence or amount of polynucleotides or polypeptides of the 
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invention may be useful for the diagnosis and/or prognosis of one or more types of cancer. 
For example, the presence or increased expression of a polynucleotide/polypeptide of the 
invention may indicate a hereditary risk of cancer, a precancerous condition, or an ongoing 
malignancy. Conversely, a defect in the gene or absence of the polypeptide may be 

associated with cancer or a predisposition to cancer may also be usefol for diagnosis or 



Cancer treatments promote tumor regression by inhibiting tumor cell proliferation, 
inhibiting artgiogencsis (growth of new blood vessels that is necessary to support tumor 
growth) and/or prohibiting metastasis by reducing tumor cell motility or invasiveness. 
Therapeutic compositions of the inventbn may be effective b adult and pediatric oncology 
beludbg in solid phase tumors/roaJignancics, locally advanced tumors, human soft tissue 
sarcomas, metastatic cancer, beludbg lymphatic metastases, blood cell malignancies 
including multiple myeloma, acute and chronic leukemias, and lymphomas, head and neck 

small cell carcinoma and non-small cell cancers, breast cancers including small cell 
al carcinoma, gastrointestinal cancers inchu 



The composition can also be administered in therapeutically effective amounts as a 
portion of an anti-cancer cocktail. An anti-cancer cocktail is a mixture of the polypeptide or 
modulator of the invention with one or more anti-cancer drugs b addition to a 
pharrnaceutically acceptable carrier for delivery. The use of anti-cancer cocktails as a cancer 
t r e a tment is routine. Anti-cancer drugs that are well known b die art and can be used as a 
treatment b combination with the polypeptide or modulator of the invention include: 
Actbomycb D, Araboglutethimide, Asparaginase, Bleomycin. Busulfan, Carboplatin, 
Carmustine, Chlorambucil, Cisplatin (cis-DDP), Cyclophosphamide, Cytarabine HCI 
(Cytosine arabinoside), Dacarbazine, Dactinomyctn, Daunorubicb HCI, Doxorubicin HCI, 
Estramustbe phosphate sodium, Etoposide (VI 6-2 1 3), Floxuridine, 5-Fmorouracil (5-FuX 
Fretamide, Hydroxyurea (hydroxycartoamlde), Ifosfemide, Interferon Alpha-2a, Interferon 
Alpha-2b, Leuprolido acetate (LHRH-relcasbg factor analog), Lomustbe, Mechlorethambe 
HCI (nitrogen mustard), Melpbalan, Mercaptopurbe, Mesna, Methotrexate (MTX), 
Mitomycin, Mitoxantrooc HO, Octreotide, Plicamycfo, Procarbazine HCI, Streptozocin, 
Tamoxifen citrate, Thioguanmn, Thiotcpa, Vinblastine tulfftr, Vincristine su lfate , 



(including endometrial) cancers, and solid tumor b the ovarian follicle, kidney cancers 
Including renal cell carcinoma, brafo cancels to e h rdl n g intrinsic brab tumors, neuroblastoma, 
astrocytic brab tumors, gliomas, metastatic tumor cell invasion b the central nervous system, 
bone cancers including osteomas, skfo cancers including malignant melanoma, tumor 
progression of human skin keraiinocytes, squamous cell care moms, basal ceO carcinoma, 
rsrnrmgiopericytoma and Karposi's sarcoma. 

Polypeptides, polynucleotides, or modulators of polypeptides of (he invention 
(beludbg inhibitors and stimulators of the biological activity of the polypeptide or the 
invention) may be administered to treat cancer. Therapeu ti c compositions can be 
administered b therapeutically effective dosages alone or b combination with adjuvant 
cancer therapy such as surgery, chemotherapy, radiotherapy, therm other apy, and laser 
therapy, end may provide a beneficial effect, e.g. reducing turner rixe, slewing rate of tumor 



In addition, therapeutic compositions of the invention may be used for prophylactic 
20 treatment of cancer. There are hereditary conditions and/or environmental tjn'M iont (e.g. 
exposure to carcbogens) known b the art that predispose an individual to developing 
cancers. Under these circumstances, it may be bene Octal to treat these individuals with 
therapeutically effective doses of the polypeptide of the invention to reduce the risk of 
developbg cancers. 

25 In vitro mod el s can be used to determine the effective doses of the polyp e ptide of the 

Invention as a potential c ance r Ueali ncnt , These fn vitro models include proliferation assays 
of cultured tumor cells, growth of cultured rumor cells b soft agar (see Freshney, (1987) 
Culture of Animal Ceils: A Manual of Basic Technique. Wity-Liss, New York. NY Ch 18 
andCh 21), tumor systems b nude mice as described b G wvaneUa et ai„ J. Natl. Can. Inst, 
30 52: 921-30(1 974), mobility and mvasive potential of tumor cells fo Boyden Chamber assays 
as described b Rlkbgton et aL, Anticancer Res.. 17:4107-9 (1997), and angiogenesis assays 
such as bduction of vascularization of the cluck chorioallantoic membrane or induction of 
il cell migration as described b RIbatmet al., Inu. J. Dev. B»U 40: 1 189> 
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97 (1999) and U et al„ Qm. Exp. Metastasis, 17:423-9 (1999). respectively. Suitable tumor 
ceils lines are available, eg. Own American Type Tissue Culture Collection catalog*. 

4.10.12 RECEPTOR/UGAND ACTIVITY 

S A polypeptide of the present invention may also demonstrate activity as receptor, 

receptor ligand or inhibitor or agonist of receptor/Hgand interactions. A polynucleotide of the 
invention can encode a polypeptide exhibiting such characteristics. Examples of such 
receptors and Uganda include, without limitation, cytokine receptors and their Uganda, 
receptor kinases end their U ganda, receptor phos phatas es and their Uganda, receptors involved 

10 in cell-cell interactions and their Uga nda (including without limitation, cellular adhesion 

molecules (such as selectins, integrins and their Uganda) and receptor/Hgand pairs involved in 
antigen presentation, antigen recognition and development of cellular and human! immune 
responses. Receptors and Uganda are also useful for screening of potential peptide or small 
molecule inhibitors of the relevant receptor/Hgand interaction. A protein of the p resen t 

1 5 invention (including, without limitation, fragments of reeepton and Uganda) may themselves 
be nrrftil as inhibitors of rex cptor /u gand interactions. 

The activity of a polypeptide of the invention may, among other me 
by the following methods: 



20 m: Current Protocols in Immunology, Ed by i. E. Coligan, A. M. K/uisbeek, D. H. 
Margulies, E, M. Shevach, W. Strobe:, Pub. Greene Publishing Associates and Wiley- 

12%22), Takai et al., Proc Nad. Acad. Sd. USA 84:6864-6868, 1987; Blerer et aL, J. Exp. 
Med. 168:1145.1156, 1988; RoaenstetoetaL, J.Exp. Med. 169:149-160 1989; Stoltenborg et 

25 al.,i. Immunol. Methods 1 75:59-68, 1994; Stitt ct al. Cell 80:661-470, 1995. 

By way of example, the polypeptides of the invention may be used as a receptor for a 
ligand(s) thereby transmitting the biological activity of that Ugand(s). Uganda may bo 
identified through binding assays, affinity chromatography, dihybrid screening assays, 
BIAcore assays, gel overlay assays, or other methods known in the ait 

30 Studies characterizing drugs or proteins as agonist or antagonist or partial agonists or 

a partial antagonist require the use of other proteins as competing Uganda. The polypeptides 
of the present invention or ligand(s) thereof may be labeled by being coupled to 
radioisotopes, eolorimeuie molecules or a toxin molecules by conventional methods. ("Guide 



to Protein Purification* Murray P. Deutscher (ed) Methods In Enzymology Vol. 182 (1990) 
Academic Press, Inc. San Diego). Examples of radioisotopes include, but are not limited to, 
tritium and carbon- 14 . Examples of colorimetric molecules include, but are not limited to, 
fluorescent molecules cuch as Quctescamine, or rhottamino or other colorimetric molecules. 
5 Examples of toxins Include, but tie not limited, to ricto. 

4.10.13 DRUG SCREENING 

This invention is particularly useful for screening chemical compounds by using the 
novel polypeptides or binding fragments thereof in any of a variety of drug screening 

10 techniques. The polypeptides ot fragments employed in such a test may either be free in 
solution, a ff ixed to a solid support, borne on a cell surface or loca t ed intraccltularty. One 
method of drug screening utilizes eukaryotic or prokaiyotic host cells which are stably 
. transformed with recombinant nucleic acids expressing the polypeptide or a fragment 
thereof. Drugs arc icreened against tuch Oms formed celb in competitive binding assays. 

15 Such cells, cither in viable or fixed form, can be used for standard binding assays. One may 
measure, for example, the formation of complexes between polypeptides of the invention or 
fragments and the agent being tested or examine the di m in ut ion in complex formation 
between the novel polypeptides and an appropriate cell line, which are well known to the- art. 
Sources for test compounds that may be screened for ability to bind to or modulate 

20 (i.e., increase or decrease) the activity of polypeptides of the invention in clu d e (I) inorganic 
and organic ch e mi cal libraries, (2) natural product libraries, and (3) combinatorial libraries 



Chemical libraries may be readily synthesized or purchased from a number of 
commercial sources, and may include structural analogs of known compounds or com pounds 
25 that are identified as "hits" or "leads' via nanual product screening. 

The sources of natural product libraries are microorganisms fine hiding bacteria and 
fungi), animals, plants or other vegetation, or marine organisms, and libraries of mixtures for 
screening may be created by: (1) fermentation and extraction of broths from sou, plant or 
marine microorganisms or (2) extraction of the organisms themselves. Natural product 
30 libraries include polyketides, non-ribosomal peptides, and (non-naturally occurring) variants 
thereof. For a review, see Science 232:63-68 (1998). 

Combinatorial Ubraries are composed of large numbers of peptides, oligonucleotides 
or organic compounds and can be readily prepared by traditional automated i] 
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methods, PCR, cloning or proprietary synthetic methods. Of particular Interest are peptide 
and oligonucleotide combinatorial libraries. Still other libraries of Interest include peptide, 
protein, peptidomimetic, multiparallcl synthetic collection, rccombinatorial, and polypeptide 
libraries. For a review of combinatorial chemistry and libraries cr eat ed therefrom, see Myers, 
5 Got. Opin. Biotedmol, 8:701 -707 (1 997). For reviews and examples of peptidomimetic 
libraries, see AJ-Obeidi et al.. MoL Biotechnot. 9(3):205-23 (1998); Hruby et il, Cvrr Opin 
Chem Biol, l(l):l 14-19 (1997); Darner et el., Bloorg Med Chem, 4(5):709-l5 (1996) 
(alkylated dipeptides). 

Identification of modulators through use of the various Ubraries described herein 

1 0 permits modification of the candidate "hit" (or "lead") to optimize the capacity of the "hit" to 
bind a polypeptide of the invention. The molecules identified in the binding assay are then 
tested for antagonist or agonist activity in in vivo tissue culture or animal models that are weU 
known in the art. In brief, the molecules are titrated into a plurality of cell cultures or animals 
and then tested for cither celt/animal death or prolonged survival of the animalfcells. 

15 The binding molecules thus identified may be complexed with toxins, e.g., ricto or 

cholera, or with other compounds that are toxic to cells such as radioisotopes. The 
toxin -binding molecule complex is then targeted to a tumor or other cell by the specificity of 
the binding molecule for a polypeptide of the invention. Alternatively, the binding molecules 
may be complexed with imaging agents for targeting and imaging purposes. 

20 

4.10.14 ASSAY FOR RECEPTOR ACTIVITY 

The invention also provides methods to detect specific binding of a polypeptide e,g. a 
ligand or a receptor. The art provides numerous assays particularly useful for Identifying 
previously unknown binding partners for receptor polypeptides of the invention. For 
25 example, expression cloning using mammalian or bacterial cells, or dihybrid screening assays 

affinity chromatography with (he appropriate immobilized polypeptide of the invention can 
be used to isolate polypeptide! that recognize and bind polypeptides of the invention. There 
are a number of different libraries used for the identification of compounds, and in particular 
30 small molecules, that modulate (Le.. Increase or decrease) biological activity of a polypeptide 
of the invention. Uganda for receptor polypeptides of the invention can also be identified by 
adding exogenous Uganda, or cocktails of Uganda to two cells populations that are genetically 
identical except for (he expression of the receptor of the invention: one cell population 



expresses the receptor of the invention whereas the other does not The response of the two 
cell populations to the addition of ligandsfs) are then compared. Alternatively, an expression 
library can be co-expressed with the polypeptide of the Invention in cells and assayed for an 
autocrine response to identify potential Ugandfs). As still another example, BIAcore assays, 
5 gel overlay assays, or other methods known in the art can be used to identify binding partner 
polypeptides, including, (1) organic and inorganic chemical Ubraries, (2) natural product 
libraries, and (3) combinatorial Ubraries comprised of random peptides, oligonucleotides or 



organic molecules. 

The role of downstream intracellular signaling molecules in the signaling cascade of 
10 the polypeptide of the invention can be determined. For example, a chimeric protein in which 
the cytoplasmic domain of the polypeptide of the invention Is fused to the extracellular 
portion of a protein, whose ligand has been identified, is produced to a host cell. The cell is 
then incubated with the ligand specific for the extracellular portion of the chimeric protein, 
thereby activating the chimeric receptor. Known downstream proteins involved in 



15 intra ce llular signaling can then be assayed for e 



edifications Le. 



Other methods known to those in the art can also be used to identify signaling molecules 
involved in receptor activity. 

4.10.13 ANTI-INFLAMMATORY ACTIVITY 

Compositions of the present invention may also exhibit anti-toflammitory activity. 
The anfi-fafiammatory activity may be achieved by providing a stimulus to cells involved in 
the inflammatory response, by inhibiting or promoting cell-cell interactions (such as, for 
example, cell adhesion), by inhibiting or promoting chemotaxis of cells involved in (he 
inflammatory process, inhibiting or promoting cell extravasation, or by stimulating or 
suppr e ss i n g production of other factors whkh more directly Inhibit or promote an 
UtiTammatocy response. Compositions with such activities can be uaed to treat infiammatory 
conditions including chronic or acute conditions), toe hiding without Umitaticn mtimation 
associated with infection (such as septic shock, sepsis or systemic tofiammaiory response 
syndrome (SIRS)), ischemia-repcrfusion injury, endotoxin let! 
complemem-mcdialcd hyperacute rejection, nephritis, cytokine or c 
injury, inflammatory bowel disease, Crohn's disease or resulting from over production of 
cytokines such as TNF or 11^ 1. Compositions of [he invention may also be useful ta oeal 
anaphylaxis and hypersensitivity to an antigenic substance or material. Competitions of this 
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invention may be utilized to prevent or treat condition! such as, but not limited to, sepsis, 
•cute pancreatitis, endotoxin shock, cytokine induced shock, rheumatoid arthritis, chronic 
Inflammatory arthritis, pancreatic cell damage from diabetes rnellitus type 1. graft versus host 
disease, Inflammatory bowel disease, biflamation associated with pulmonary disease, other 
5 turn immune disease or inflammatory disease, an antiproliferative agent ruch as for acuta or 
chronh myieges 



4.10.16 LEUKEMIAS 

10 Leukemias and related disorder! may be treated or prevented by administration of a 

therapeutic that promotes or inhibits function of the polynucleotide! and/or polypeptides of 
the invention. Such leukemias and related disorders include but are not limited to acute 
leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, 
promyelocyte, myebmonocytic, monocytic, erythroleukemla, chronic leukemia, chronic 

1 5 myelocytic (granulocytic) leuk em ia and chronic lymphocytic leukemia (for a review of such 
disorders, tee Fishman ct al„ 1983, Medicine, 2d Ed, J.B. Lippincott Co., Philadelphia). 

4.10.17 NERVOUS SYSTEM DISORDERS 

Nervous system disorders, involving eel] typcj which can be tested for efficacy of 
20 intervention with compounds that modulate the activity of the polynucleotides and/or 

polypeptides of the invention, and which can be treated upon thus observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, ■ diminution or degeneration of 
neurons, or demyeiinatiori. Nervous system lesions which may be treated in a patient 
25 (including human and non-human mammalian patients) according to the invention include 
but are not limited to the following lesions of either the central ("including spinal cord, brain) 
or peripheral nervous systems: 

0) traumatic lesions, including lesions caused by physical injury or associated 
with surgery, for example, lesions which sever a portion of the nervous system, or 
30 compression injuries; 

00 ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results in neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 



(iil) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a result of infection, for example, by an abscess or associated with infection by 
human immunodeficiency virus, herpes zoster, or herpes simplex virus or with Lyme disease, 
tuberculosis, syphilis; 

S frv) degenerative lesions, in which a portion of the nervous system is destroyed or 

Injured as a result of a degenerative process including but not limited to degeneration 
associated with Parkinson's disease, Atzhcimer'a disease, Huntington's chorea, or 



3 or disorders, in which a portion of 



(v) lesions associated with n 
10 the nervous system is destroyed or injured by a m 

including but not limited to, vitamin BI2 deficiency, folic acid deficiency, Wernicke disc 
tobacco-alcohol amblyopia, March iafava- B ignami disease (primary degeneration of the 
corpus callusum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions assoc i ated with systemic diseases including but not 
15 limited to diabetes (diabetic neuropathy, Bell's palsy), systemic lupus erythematosus, ' 

carcinoma, or sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 



(viii) demyeiinated lesions in which a portion of the nervous system is destroyed or 
20 injured by a demyelmating disease including bet not limited to mul tiple sclerosis, human 

d myelopathy, transverse myelopathy or various etiologies, 



progressive multifocal leuko. 

Therapeutics which are useful according to (he invention for treatment of a nervous 
system disorder may be selected by testing far biological activity in promoting the survival or 
23 differentiation of neurons. For example, and not by way of limitation, therapeutics which 
elicit any of the following effects may be useful according to the invention: 

(t) increased survival time of neurons in culture; 

(i i) increased sprouting of neurons in culture or in vivo; 

(iii) increased production of a neuron-associated molecule in culture or in vivo, 
30 e.g., choline acctyltfansferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, 
non-limiting embodiments, increased survival of neurons may be measured by the method set 
63 
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forth in Arakawa et al. (1990, J. Neurosci. 10:3507-3515); Increased sprouting of neurons 
may be detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or 
Brown et al. (1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated 
molecules may be measured by bioassay, enzymatic assay, antibody binding, Northern blot 

5 assay, t:c, depending on the molecule to be measured; and motor neuron dysfunction may be 
measured by assessing the physical manifestation of motor neuron disorder, *.g., weakness, 
motor neuron conduction velocity, or functional disability. 

In specific embodiments, motor neuron disorders that may be treated according to the 
invention Include but are not limited to disorders such as infarction, infection, exposure to 

10 toxin, trauma, surgical damage, degenerative disease or malignancy that may affect motor 
neurons as well as other components of the nervous system, as well as disorders that 
selectively affect neurons such as amyotrophic lateral sclerosis, and including but not limited 
to progressive spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, 
infantile and juvenile muscular atrophy, progressive bulbar paralysis of childhood 

1 5 (Fazio-Londc syndrome), poliomyelitis and the post polio syndrome, and Hereditary 
Motorsensory Neuropathy (Charcot-Marie-Tooth Disease). 

4.10.18 OTHER ACTIVITIES 

A polypeptide of the invention may also exhibit one or more of the following 
20 additional activities or effects: inhibiting the growth. Infection or function of. or killing, 
infectious agents, including, without limitation, bacteria, viruses, fungi and other parasites; 
effecting (suppressing or enhancing) bodily characteristics. Including, without limitation, 
height, weight, ban- color, eye color, skin, fat to lean ratio or other tissue pigmentation, or 
organ or body part size or shape (such as, for example, breast augmentation or diminution, 
25 change in bone form or shape); effecting biorhythms or circadian cycles or rhythms; effecting 
the fertility of male or female subjects; effecting the metabolism, catabolism, anabolism, 
proc essing , utilization, storage or elimination of dietary fat, lipid, protein, carbohydrate, 
vitamins, minerals, co-factors or other nutritional factors or components); effecting 
behavioral characteristics, Including, without limitation, appetite, libido, stress, cognition 
30 (Including cognitive disorders), depression (including depressive disorders) and violent 
behaviors; providing analgesic effects or other pain reducing effects; promoting 
differentiation and growth of embryonic stem cells In lineages other than hematopoietic 
lineages; hormonal or faidocriwi activiry. in the case of enzymes, correcting deficiencies of 



the enzyme and treating deficiency-related diseases; treatment of hyperpro literati ve disorders 
(such as, for example, psoriasis); immunogiobulin-Uke activity (such as, for example, the 
ability to bind antigens or complement); and the ability to act as an antigen in a vaccine 
composition to raise an immune response against such protein or another material or entity 
5 which is cross-reactive with such protein. 

4.10.19 IDENTIFICATION OF POLYMORPHISMS 
The demonstration of polymorphisms makes possible the identification of such 
polymorphisms in human subjects and the pharmacogenetic use of this information for 

1 0 diagnosis and treatment Such polymorphisms may be associated with, e.g. differential 
predisposition or susceptibility to various disease states (such as disorders involving 
inflammation or immune response) or a differential response to drug administration, and this 
genetic information can be used to tailor preventive or therapeutic treatment appropriately. 
For example, the exi st e n ce of a polymorphism associated with a predisposition to 

1 5 inflammation or autoimmune d is e as e makes possible the diagnosis of this condition In 
humans by identifying the presence of the polymorphism. 

Polymorphisms can be identified in a variety of ways known m the art which all 
generally involve obta inin g a sample from a patient analyzing DNA from the sample, 
optionally involving isolation or amplification of the DNA. and identifying the presence of 

20 the polymorphism in the DNA. For example, PCR may be used to amplify an appropriate 
fragment of genomic DNA which may then be sequenced. Alternatively, the DNA may be 
projected to allele-specifk oligonucleotide hybridization (in which appropriate 
oligonucleotides are hybridized to die DNA under conditions permitting detection of a single 
base mismatch) or to a single nucleotide extension assay (in which an oligonucleotide that 

25 hybridizes immediately adjacent to the p osj noo of the polymorph is m is extended with one or 
more labeled nucleotides). In addition, traditional restriction fragment length polymorphism 
analysis (using restriction enzymes that provide differential digestion of the genomic DNA 
dep endin g on the presence or ab se nc e of the polymorphism) may be performed. Arrays with 
nucleotide sequences of the present irrvention can be used to detect polymorphisms. The 

30 array can comprise modified nucleotide Kquenccs of the present Invention in order to detect 
the iiucleotidc sequences of the present invention. In the alternative, any one of the 
nucleotide sequences of the present invention can be placed on the array to detect changes 
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change in amino acid sequence of the protein, 



Alternatively ■ 
also be dete ct e d by detecting a 
e.g, by m antibody specific to the 



4.1 0.20 ARTHRITIS AND INFLAMMATION 
The immunosuppressive effects of the compositions of the invention against 

d arthritis b determined in an experiments! animal model lyitem. The experime nt al 
model system is adjuvant induced arthritis in rats, and (ho protocol Is described by J. 
Holoshitz. et fit., 1983, Science, 219:56, or by B. Waksmnn et tt, 1963, Int. Arch. Allergy 
tQ Appl. Immunol., 23:129. Induction of the disease can be caused by a single injection, 

generally intradermally, of a suspension of lulled Mycobacterium tuberculosis b complete 
Frcund's adjuvant (CFA). The route of injection can vary, but rats may be injected at the base 
of the tail with an adjuvant mixture. The polypeptide is administered in phosphate buffered 
solution (PBS) at a dose of about 1-5 mg/kg. The control consists of administering PBS only. 
IS The procedure for testing the effects of the test compound would consist of 

bwdermally injecting killed Mycobacterium tuberculosis in CPA followed by immediately 
administering the test compound and subsequent treatment every outer day until day 24. At 
14, 15, IS, 20, 22, and 24 days after injection of Mycobacterium CPA, an overall arthritis 
score may be obtained as d esc ribed by J. Holoskitz above. An analysis of (he data would 
20 reveal that the test compound would have a dramatic affect on the swelling of the jo bo as 
measured by a decrease of the arthritis score. 

4.11 THERAPEUTIC METHODS 

The compositions {be hiding polypeptide fragments, analogs, variants and antibodies 
25 or other bindbg partners or modulators including antisense polynucleotides) of the b vention 
have numerous applications b a variety of therapeutic methods. Examples of therapeutic 
applications include, but are not limited to, those exemplified hereb. 

4.11.1 EXAMPLE 

30 One embodiment of the invention is the admbistration of an effective amount of the 

polypeptides or other composition of the bvention to individuals affected by a disease or 
disorder that can be modulated by regulating the peptides of the bvention. While the mode 
of admbistration is not particularly important, parenteral admbistration is preferred. An 



exemplary mode of admbistration is to deliver an intravenous bolus. The dosage of the 
polypeptides or other composition of die bvention will normally be determined by the 
prescribing physician. It is to be expected Chat the dosage will vary according to the age, 
weight, condition and response of the individual patient. Typically, the amount of 
polypeptide administered per dose will be in the range of about 0.0 lug/kg to 100 mg/kg of 
body weight, wirh the preferred dose bebg about 0. lug/kg to 10 mg/kg of patient body 
weight. For parenteral administration, polypeptides of the bvention will bo formulated b an 
injectable form combined with a pnarmaceuticalry acceptable parenteral vehicle. Such 
vehicles are well known b the art and examples include water, saline. Ringer's solution, 
dextrose solution, and solutions consisting of small amounts of the human serum albumin. 
The vehicle may contain mbor amounts of additives that mabtab Che isotonicity and 
stability of the polypeptide or other active ingredient. The preparation of such solutions is 
within the skill of the art 

4.12 PHARMACEUTICAL FORMULATIONS AND ROUTES OP 
ADMINISTRATION 

A proteb or other composition of the present invention (from whatever source 
derived, including without limitation from recombinant and notwecombbant sources and 
including antibodies and other binding partners of the polypeptides of the bvention) may be 
administered to a pa tient b need, by itself, or b pharmaceutical co m p os i t io ns where it is 
mixed with suitable carriers or excipient(s) at doses to treat or ameliorate a variety of 
disorders. Such a composition may optionally contain (b addition to proteb or other active 
ingredient and a carrier) diluents, fillers, salts, buffers, stabilizers, sohibilizers, and other 
materials well known b the art. The term "pharmaceutical ly acceptable ,, means a non-toxic 
material that docs not interfere with the effectiveness of the biological activity of the active 
bgredient(s). The characteristics of the carrier will depend on the route of admbistration. 
The pharmaceutical composition of the bvention may also contain cytokines, tymphokbes, 
or other hematopoietic factors such as M-CSF, GM-CSF, TNF, IL-1, IL-2, 0.-3, IL-4, fL-5, 
IL-6, IL-7, IL-8, IL-9. IL-10, IL-11, IL-1 2, IL-1 3, 0,-14, IL-15. fJN, TNF0, TNF I, TNF2, 
G-CSF, Meg-CSF, thrombopoietin, stem cell factor, and erythropoietb. b further 
compositions, proteins of the bvention may be combined with other agents beneficial to the 
treatment of the disease or disorder b question. These agents include various growth factors 
such as epidermal growth factor (EGF), platelet-derived growth factor (PDGF), transforming 
69 
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growth factors (TGP-a and TGF-pX bsulb-like growth factor (IGF), as well as cytokines 



The pharmaceutical composition may further corttab Other agents which either 
enhance the activity of the proteb or other active ingredient or complement its activity or use 
b treatment Such additional factors and/or agents may be included in the pharmaceutical 
composition to produce a synergistic effect with proteb or other active ingredient of the 
bvention, or to mbimizc side effects. Conversely, proteb or other active tagredicnt of the 
present bvention may be included in formulations of the particular clotting factor, cytokine, 
lympbokbe, other hematopoietic factor, thrombolytic or on ti -thrombotic factor, or anti- 
inflammatory agent to minimize side effects of the clotting factor, cytokbe, rymphokbe, 
other hematopoietic factor, thrombolytic or anti-thrombotic factor, or anti-inflammatory 
agent (such as [L-lRa, IL-1 Hyl, IL-1 Hy2, anti-TNP, corticosteroids, immunosuppressive 
agents). A proteb of the present bvention may be active b multimers (e.g., hcterodimers or 
homodhners) or complexes with itself or other proteins. As a result, pharmaceutical 
compositions of the bvention may comprise a proteb of the bvention b such multimeric or 



15 



As an alternative to being included b a pharmaceutical composition of the bvention 
including a first proteb, a second proteb or a therapeutic agent may be concurrently 
administered with the first protein (e.g„ at the same time, or at differing times provided that 

20 therapeutic concentrarians of the combination of agents is achieved at the treatment site). 
Techniques for formulation and administration of the compounds of the instant application 
may be found b •Remington's Pharmaceutical Sci e n c es,* Mack Publi shin g Co, Eastoo, PA, 
latest edition. A therapeutically effective dose further refers to that amount of the compound 
sufficient to result b amelioration of symptoms, t.g., treatment, h ea lin g, prevention or 

25 amelioration of mo relevant medical condition, or an increase b rate of treatment, healing, 
prevention or amelioration of such conditions. When applied to an individual active 
ingredient, admbistered alone, a therapeutically effective dose refers to that ingredient alone 
When ipplied to a combination, a therapeutically effective dose refers to combined amounts 
of the active ingredients that result b the therapeutic effect, whether administered b 

30 combination, serially or simultaneously. 

to practictog [he method of treatmcnl or use of the present bvention, a therar<utically 
effective amount of proteb or other active ingredient of the present bvention is admbistered 
to ■ mammal having a condition to be treated. Protein or other active tagrediem of the 



present bvention may be admbistered b accordance with the met h od of the bvention either 
alone or b combination with other therapies such as treatments employing cytoki n es, 
lyraphokines or other h e m atopoietic factors. When CO- ad mbis tered with one or more 
cytokines, rympbokbes or other hematopoietic factors, protein or other active ingredient of 

5 the present bvention may be admbistered either simultaneously with the cytokine(s), 
lymphokbe(sX other hematopoietic factors), thrombolytic or anti-thrombotic factors, or 
sequentially. If admbistered sequentially, the attending physician will decide on the 
appropriate sequence of administering proteb or other active ingredient of the present 
bvention b combination with cytokine^), rymphokbefs), other hematopoietic factors), 

10 thrombolytic or anti-thrombotic factors. 



4.12.1 ROUTES OF ADMINISTRATION 

of administration may, for example, include oral, 
i; parenteral delivery, including Intramuscular, 
1 5 intramedullary mjec t ions, as well as intrathecal, direct btreventricolar, 'intravenous, 

Intraperitoneal, intranasal, or intraocular Injections. Administration of proteb or other active 
ingredient of the present bvention used b the pharmaceutical composition or to practice the 
method of the present bvention can be carried out b a variety of conventional ways, such as 
oral Ingestion, inhalation, topical application or cutaneous, subcutaneous, intraperitoneal, 
20 parenteral or intravenous injection. Intravenous admbistration to the patient is pre f er red. 

Alternately, one may administer the compound b a local rather than systemic manner, 
for example, via injection of the compound directly into a arthritic joints or b fibrotic ti s sue, 
often b a depot or susta in e d release formulation. In order to prevent the scarring process 
frequently occurring as oomplicatkm of glaucoma surgery, the compounds may be 
25 administered topically, for example, as eye drops. Furthermore, one may administer the drug 
b a targeted drug delivery system, for example, in a liposome coated with a specific 
antibody, targeting, for example, arthritic or fibrotic t i ssu e . The liposomes will be targeted to 
and taken up selectively by the afflicted tissue. 

The polypeptides of the invention are admbistered by any route that delivers an 
30 effective dosage to the desired site of action. The determination of ■ suitable route of 

admbistration and an effective dosage for a particular indication is withb the level of skiD b 
the art. Preferably for wound treatment, one idministers the rhenpeutic compound directly 
to the site. Suitable dosage ranges for the polypeptides of the invention can be extrapolated 
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from these dosages or from limilar studies in appropriate animal models. Donges can then 
be adjusted as necessary by the clinlciin to provide maximal therapeutic benefit. 

4.12.2 COMPOSmONS/FORMULATIONS 
3 Phanneceutica] compositions for use in accordance with the present invention thus 

may be formulated in a conventional manner using one or more physiologically acceptable 
carriers comprising exeipjents and auxiliaries which facilitate processing of (he active 
compounds into preparations which can be used phannaccutically. These pharmaceutical 
compositions may be manufactured In a manner that is itself known, e.g., by means of 

10 conventional mixing, dissolving, granulating, dragee-making, levigating, emulsifying. 

encapsulating, entrapping or lyophilizing processes. Proper formulation is dependent upon 
the route of administration chosen. When a therapeutically effective amount of protein or 
other active ingredient of the present invention is administered orally, protein or other active 
ingredient of the present invention will be in the form of a tablet, capsule, powder, solution or 

1 5 elixir. When administered in tablet form, the pharmaceutical composition of the invention 
may additionally contain a solid carrier such as a gelatin or an adjuvant The tablet, capsule, 
and powder contain from about 5 to 95% protein or other active ingredient of the present 
invention, end preferably from about 25 to 90% protein or other active ingredient of the 
present invention. When administered in liquid form, a liquid carrier such as water, 

20 petroleum, oils of animal or plant origin such as peanut oil, mineral oil, soybean oil, or 
sesame oil, or synthetic oils may be added. The liquid form of the pharmaceutical 
composition may further contain physiological saline solution, dextrose or other saccharide 
solution, or glycols such as ethylene glycol, propylene glycol or polyethylene glycol. When 
administered in liquid form, the phamuKXuncal composition contains from about 0.5 to 90% 

25 by weight of protein or other active ingredient of the present invention, and preferably from 
about 1 to 50% protein or other active ingredient of the present invention. 

When a therapeutically effective amount of protein or other active ingredient of the 
present invention is administered by intravenous, cutaneous or subcutaneous injection, 
protein or other active ingredient of the present invention will be in the form of a 

30 pyrogen-free, parenterally acceptable aqueous solution. The preparation of such parenterally 
acceptable protein or other active ingredient solutions, having due regard to pH. isotonicity, 
stability, and the like, is within the skill in the art A preferred pharmaceutical composition 
for intravenous, cutaneous, or subcutaneous injection should contain, in addition to protein or 



other active ingredient of the present invention, en isotonic vehicle such as Sodium Chloride 
Injection, Ringer's Injection, Dextrose Injection. Dextrose and Sodium Chloride Injection, 
Lac Wed Ringer's Injection, or other vehicle as known in the art. The pharmaceutical 
composition of the pr esen t invention may also contain stabilizers, preservatives, buffers, 
antioxidants, or other additives known to those of skill in the art. For Injection, the agents of 
the invention may be formulated to aqueous solutions, preferably in physiologically 
compatible buffers such as Hanks's solution, Ringer's solution, or physiological saline buffer. 
For transmucosal administration, penetrants appropriate to the bamer to be permeated are 
used in the formulation. Such penetrants are generally known in the art 

For oral administration, the compounds can be formulated readily by combining the 
active compounds with pharmaceutically acceptable carriers well known in the art. Such 
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees, 
capsules, liquids, gels, syrups, shinies, suspensions and the like, for oral ingestion by a 
patient to be treated. P fr iiT m B fn.i tin | il prepa ration s for oral use cm be obtained from a solid 
excipient, optionally grinding a resulting mixture, and processing the mixture of granules, 
after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores, Suitable 
excip tents arc, b particular, fillers such as sugars, including lactose, sucrose, mannitol, or 
sorbitol; cellulose preparations such as, for example, maize starch, wheat starch, rice starch, 
potato starch, gelatin, gum tragacanth, methyl cellulose, hydroxjpropylmethvV-cellulose, 
sodium carbaxymcthylcelhiiosc, and/or polyvinylpyrrolidone (PVP). If desired, 
disintegrating agents may be added, such as the cross-linked polyvinyl pyrrolidone, agar, or 
algiaic acid or a salt thereof such as sodium alginate. Dragee cores are provided with suitable 
coatings. For this purpose, concentrated sugar solutions may be used, which may optionally 
contain gum arabic, talc, polyvinyl pyrrolidone, carbopol gel, polyethylene glycol, and/or 
titanium dioxide, lacquer solutions, and suitable organic solvents or solvent mixtures. 
Dyestufls or pigments may be added to the tablets or dragee coatings for identification or to 
characterize different combinations of active compound doses. 

Pharmaceutical preparations which can be used orally include push-fit capsules made 
of gelatin, as well as soft, sealed capsules made of gelatin and a plasticizer, such as glycerol 
or sorbitol. The push-fit capsules can contain the active ingredients in admixture with filler 
such as lactose, binders such as starches, and/or lubricants such as talc or magnesium stearate 
and, optionally, stabilizers. In soft capsules, the active compounds may be dissolved or 
suspended in suitable liquids, such as fatty oils, liquid paraffin, or liquid polyethylene 



PCT/US01/42MO 



WO 02/US92MI 



PCT/USO|/42!>50 



glycols, in addition, stabilizers may be added. All formulations for oral administration 
should be in dosages suitable for such administration. For buccal administration, the 
compositions may take the form of tablets or lozenges formulated in conventional manner. 
For administration by inhalation, the compounds for use according to die present 

5 invention are conveniently delivered in the form of an aerosol spray presentation from 
pressurized packs or a nebuliser, with the use of a suitable propellant, e.g., 
dicnJcrodifhroromethanc, tricblorofluorornethane, dichlorotetrafluoroethane, carbon dioxide 
or other suitable gas. In the case of a pressurized aerosol the dosage unit may be determined 
by providing a valve to deliver a metered amount Capsules and cartridges of, e.g., gelatin 

10 for use in an inhajcr or insufflator may be formulated containing a powder mix of the 
compound and a suitable powder base such as lactose or starch. The compounds may be 
formulated for parenteral administration by Injection, e.g., by bolus injection or continuous 
infusion. Formulations for injection may be presented in unit dosage form, eg . in ampules 
or in multi-dose containers, with an added preservative. The compositions may take such 



15 



formulatory agents such as suspending, stabilizing and/or dispersing agents. 

of the active compounds in water-soluble form. Additionally, suspensions of the active 
compounds may be prepared as appropriate oih/ injection suspensions. Suitable lipophilic 
20 solvents or vehicles include fatty oils such as sesame oil, or synthetic fatty acid esters, such as 
ethyl oleate or triglycerides, or liposomes. Aqueous injection suspensions may contain 
substances which increase the viscosity of the suspension, such as sodium carboxymethyl 
cellulose, sorbitol, or dcxtran. Optionally, the suspension may also contain suitable 
stabilizers or agents which increase the solubility of the compounds to allow for the 
25 preparation of highly conce n t rat ed solutions. Alternatively, the active ingredient may be in 
i for constitution with a suitable vehicle, e.g., sterile pyrogen-free water, before 



The compounds may also be formulated in rectal compos it i on s such as suppositories 
or retention enemas, e.g., containing conventional suppository bases such as cocoa butter or 
other glycerines. In addition to the formulations described previously, the compounds may 
also be formulated as t depot preparation. Such long acting formulations may be 
administered by implantation (for example subcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, the compounds may be formulated with suitable 



polymeric or hydrophobic materials (for example as an emulsion in an acceptable oil) or ion 
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

A pharmaceutical carrier for the hydrophobic compounds of the invention is a co- 
solvent system comprising benzyl alcohol, a oonpolar surfactant a watcr-miscible organic 
5 polymer, and an aqueous phase. The co-solvent system may be the VPD co-solvent system. 
VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of the oonpolar surfactant polysorbate 
SO, and 65% w/v polyethylene glycol 300, made up to volume in absolute ethanol. The VPD 
co-solvent system (VPD:5W) consists of VPD diluted 1 :1 with a 5% dextrose in water 
solution. This co-solvent system dissolves hydrophobic compounds well, and itself produces 

10 low toxicity upon systemic administration. Naturally, the proportions of a co-solvent system 
may be varied considerably without destroying its solubility and toxicity characteristics. 
Furthermore, the identity of the co-solvent components may be varied: for example, other 
low-toxkity nonpolar surfactants may be used instead of polysorbate 80; the fraction size of 
polyethylene glycol may be varied; other biocompatible polymers may replace polyethylene 

1 5 glycol, e.g. polyvinyl pyrrolidone; and other sugars or polysaccharides may substitute for 
dextrose. Alternatively, other delivery systems for hydrophobic pharmaceutical compounds 
may be employed. Liposomes and emulsions are well known examples of delivery vehicles 
or carriers for hydrophobic drugs. Certain organic solvents such as dimethy [sulfoxide also 
may be employed, although usually at the cost of greater toxicity. Additionally, the 

20 compounds may be delivered using a sustained -re lease system, such as semipermeable 

matrices of solid hydrophobic polymers containing the therapeutic agent. Various types of 
sustained-release materials have been established and are well known by those skilled in the 
art Sustained-release capsules may, depending on their chemical nature, release the 
compounds for a few weeks up to over 100 days. Depending on the chemical nature and the 

25 biological stability of the therapeutic reagent, additional strategies for protein or other active 
ingredient stabilization may be employed. 

The pharmaceutical compositions also may comprise suitable solid or gel phase 
carriers or exctpients. Exam ples of such carriers or exciptcuts Include but are not limited to 
calcium carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin, 

30 and polymers such as polyethylene glycols. Many of die active ingredients of the invention 
may be provided as salts with pharmaceutically compatible counter ions. Such 
pharmaceutical ty acceptable base addition salts are those salts which retain the biological 
effectiveness and properties of the free adds and which are obtained by reaction with 
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inorganic or organic bases such as sodium hydroxide, magnesium hydroxide 
trials ylamtoc, dialkylamine, monDalkylamine, dibasic amino Kids, tod 
potassium benzoate, methanol amino and die like. 

The pharmaceutical composition of the invention may be to the form of a complex of 
(be protdnfs) or other active ingredients) of present invention along with protein or peptide 
antigens. The protein and/or peptide antigen will deliver a stimulatory signal to both B and T 
lymphocytes. B lymphocytes will respond to antigen through their surface immunoglobulin 
receptor. T lymphocytes will respond to antigen through the T cell r e c ep tor (TCR) following 
presentation of the antigen by MHC prot e i ns . MHC and structurally related proteins 
including those encoded by class I and class U MHC genes on host celts will serve to present 
the peptide antigen(s) to T lymphocytes. The antigen components could also be supplied as 
purified MHC -peptide complexes alone or with co-stimulatory molecules that can directly 
signal Tee lb. Alternatively antibodies able to bind surface irnmunoglobulin and other 
molecules on B cells as well as antibodies able to bind the TCR and other molecules on T 
cells can be combined with the pharmaceu t i c al composition of the invention. 

The pharmaceutical composition of the invention may be in the form of a liposome in 
which protein of the present invention is combined, to addition to other pharmaceuticaily 
acceptable carriers, with ampbipsJhic agents such as lipids which exist in aggregated form as 
micelles , insoluble monolayers, liquid crystals, or lamellar layers in aqueous solution. 
Suitable lipids for lip o so m al formulation incl u de, without li m i t ati on , monoglycerides, 
digtyecrides, sulfktidcs, h/so lecithins, phospholipids, saponin, bile acids, and the like. 
Preparation of such liposomal formulations is within the level of skill in the art, as dis c losed, 
for example, in U.S. Patent Nos. 4,235,871; 4 J01.728; 4,837,028; and 4.737,323, all of 
which are incorporated hereto by reference. 

The amount of protein or other active ingredient of the present invention in the 
pharmaceutical composition of the present invention will depend upoo the nature and severity 
of the condition being treated, and on the nature of prior treatments which the patient has 
undergone. Ultimately, the attending physician will decide the amount of protein or other 
active ingredient of the present invention with which to treat each individual patient. 
Initially, the attending physician will administer low doses of protein or other active 
ingredient of the present invention and observe the patient's response. Larger doses of 
protein or other active ingredient of the present invention may be administered until the 
optimal therapeutic effect is obtained for the patient, and at that point the dosage is not 
76 



increased further. It is contemplated that the various pharmaceutical compositions used to 
practice the method of the present invention should contain about 0.01 ug to about 100 mg 
(preferably about 0.1 ug to about 10 mg, more preferably about 0.1 ug to about I mg) of 
protein or other active ingredient of the present invention per kg body weight. For 
compositions of (he p r esen t invention which are useful for bone, cartilage, tendon or ligament 

composition for use b (his invention is, of course, in a pyrogen-free, physiologically 
acceptable form. Further, the composition may desirably be encapsulated or injected in a 
viscous form for delivery to the she of bone, cartilage or tissue damage. Topical 
administr ation may be suitable for wound healing and tissue repair. Therapeutically useful 
agents other than a protein or other active ingredient of the invention which may also 
optionally be included in the composition as described above, may alternatively or 
additionally, be administered simultaneously or tequcntiaHy with the composition in the 
methods of the invention. Preferably for bone and/or cartilage formation, the composition 
would include a matrix capable of delivering the protein-containing or other active 
IngrccUettf containing composition to the sits of bone and/or cartilage damage, providing a 
structure for the developing bone and cartilage and optimally capa b le of being resorbed into 
the body. Such matrices may be formed of materials presently in use for other implanted 



The cho i c e of matrix material is based on bioco mp a t i b ility, biodcgradability, 
mechanical properties, cosmetic appearance and interface properties. The particular 
application of the compositions will de fin e the appropriate formulation. Potential matrices 
for the compositions may be biodegradable and chemically defined calcium sulfate, 
tricalcium phosphate, hydroxyapatite, potytactic acid, polyglycolic acid and poryanhydrides. 
Other potential materials are biodegradable and biologically well-defined, such as bone or 
dermal collagen. Further ma tr i c es are comprised of pure proteins or extracellular matrix 
components. Other potential matrices are nonbiodegradable and chemically defined, such as 
sintered hydroxyapatite, bioglass, alumtnetes, or other ceramics. Matrices may be comprised 
of combinations of any of the above mentioned types of material, such as poly lactic acid and 
hydroxyapatite or collagen and tricalcium phosphate. The bioceramics may be altered in 
composition, such as in calcium-eluminate-phosphate and processing to alter pore size, 
particle sire, particle shape, and biodegradability. Presently preferred b a 30:50 (mole 
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weight) copolymer of lactic acid and gfycolic acid in the form of porous particles having 
diameters ranging from 1 50 to 800 microns. In some applications, it will be useful to utilize 
a sequestering agent, such as carbcxymethyl cellulose or autologous blood clot, to prevent the 
protein compositions from disassociating from the matrix. 
5 A preferred family of sequestering agents is cellulosic materials such as 

a Iky (celluloses (including hydroxyalkyl celluloses), including methykxllulose, ethylcellulose, 
bydroxyethylcelluiose, hydrcxypropylcelhiiose, hydroxypropyf^netfaylcelrulose, and 
carboxym ethylcellulose, the most preferred being cationic salts of cartxrxymethy (cellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 

10 polyethylene glycol), poryoxyethylene oxide, carboxyvinyl polymer and poly( vinyl alcohol). 
The amount of secpiestrring agent useful herein Is 03-20 wt H, preferably 1-10 wt % based 
on total formulation weight, which represents the amount necessary to prevent deaorptkn of 
the protein from the polymer matrix and to provide appropriate handling of the composition, 
yet not so much that the progenitor cetb are prevented from Infiltrating the matrix, thereby 

1 5 providing the protein the opportunity to assist the osteogenic activity of the progenitor cells. 
In further compositions, proteins or other active ingredients of the Invention may be 
combined with other agents beneficial to the treatment of the bone and/or cartilage defect, 
wound, or tissue in question. These agents include various growth factors such as epidermal 
growth {actor (EGF), platelet derived growth factor (PDGF), transforming growth factors 

20 (TGF-a and TGF-0), and insulin-like growth factor (IGF). 

The therapeutic compositions are also presently valuable for veterinary applications. 
Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins or other active ingredients of the present invention. 
The dosage regimen of a proteiiwumtaining pharmaceutical composition to be used in tissue 

25 regeneration win be determined by the attending physician considering various factors which 
modify the action of (he proteins, e.g., amount of tissue weight desired to be formed, the site 
of damage, the condition of the damaged tissue, the size of a wound, type of damaged tissue 
(e.g. bone), the patient's age, sex, and diet, the severity of any infection, time of 
administration and other clinical factors. The dosage may vary with the type of matrix used 

30 In the reconstitation and with Inclusion of other proteins in the pha nn a ceutif J l composition. 
For example, the addition of other known growth factors, such as IGF 1 (insulin like growth 
factor \\ to the final composition, may also effect the dosage. Progress can be monitored by 



periodic assessment of tissue/bone growth and/or repair, for example, X-rays, 
histomorphometric determinations and tetracycline labeling. 

Polynucleotides of the present invention can also be used for gene therapy. Such 
polynucleotides can be Introduced either in vivo or ex vivo into cells for expression in a 

5 mammalian subject. Polynucleotides of the invention may also be administered by other 
known methods for introduction of nucleic acid into a cell or organism (including, without 
limitation, in the form of viral vectors or naked DNA), Cells may also be cultured ex vivo in 
the presence of proteins of the present invention in order to proliferate or to produce a desired 
effect on or activity in such celb. Treated cells can then be Introduced in vivo for therapeutic 

10 purposes. 

4.12 J EFFECTIVE DOSAGE 



compositions wherein the active ingredients are contained in an effective amount to achieve 
15 is intended purpose. More specifically, a therape uti cally effective amount means an amount 
effective to prevent development of or to alleviate the existing symptoms of the subject being 
treated. Determination of the effective amount is well within the capability of those skilled in 
the art. especially b light of the detailed disclosure provided herein. For any compound used 
b the method of the invention, the therapeutically effective dose can be estimated initially 
20 from appropriate b vitro assays. For example, a dose can be formulated b animal models to 
achieve a circulating concentration range that can be used to more accurately determine 
useful doses b humans. For example, a dose can be formulated b animal models to achieve 
a circulating concentration range that Includes the IC* as determined b cell culture (/.«., the 

23 biological activity). Such information can be used to more accurately determine useful doses 

A therapeutically effective dose refers to that amount of (he compound (hat results b 
amelioration of symptoms or a prolongation of survival b a patient. Toxicity and therapeutic 
efficacy of such rf * m p r * Trw ^ < can be determined by s tan d ar d phar m ac e u ti cal procedures b cell 
30 cutanea or experimental animals, e.g., for dcCennintog the LDjo (the dose lethal to 50% of the 
population) and the EDy> (the dose therapeutically effective b 50% of the population). The 
dose ratio between toxic and therapeutic effects b the therapeutic index and it can be 
expressed as the ratio between LD» end ED». Compounds which exhibit high therapeutic 
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indices are preferred. The data obtained from these ceil culture assays and animal studies can 
be used In formulating a range of dosage for use in human. The dosage of such compounds 
lies preferably within a range of circulating concentrations that include the ED» with little or 
no toxicity. The dosage may vary within this range depending upon the dosage form 
5 employed and the route of administration utilized. The exact formulation, route of 

administration and dosage can be chosen by the individual physician in view of the patient's 
condition. See, t.g. , Final et el., 1 975, in The Pharmacological Basis of Therapeutics'*, Ch. 
1 p.1. Dosage amount and interval may be adjusted individuaily to provide plasma levels of 
the active moiety which are sufficient to maintain the desired effects, or minim a l effective 
10 concentration (MEC). The MEC will vary for each compound but can be es ti ma ted from tn 
vitro data. Dosages nec ess a r y to achieve the MEC will depend on individual characteristics 
and route of administration. However, KPLC assays or bioassays cm be used to determine 

Dosaga intervals can also be determined using MEC value. Compounds should be 
IS administered using a regimen which maintains plasma levels above the MEC for 10-90% of 
(he time, preferably between 30-90% and most preferably between 50-90%. In cases of local 
administration or selective uptake, the effective local concentration of the drug may not be 
related to plasma concentration. 

An exemplary dosage regimen for polypeptides or other compositions of the invention 
20 will be o the range of about 0.01 pg/kgto 100 mgVkg of body wdglrt daily, with the 

preferred dose being about 0.1 pg/kg to 23 mg/kg of patient body weight daily, varying in 
adults and children. Dosing may be once daily, or equivalent doses may be delivered at 
longer or ihorter intervals. 

The amount of composition administered will, of course, be dependent on the subject 
25 being treated, an the subject's age and weight, the seventy of the affliction, the manner of 
administration and the judgment of the prescribing physician. 

4.12.4 PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which 
30 may contain one or more unit dosage forms containing the active ingredient. The pack may, 
for example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser 
device may be accompanied by instructions for administration. Compositions comprising a 
compound of (he invention formulated in a compatible pharmaceutical carrier may also be 
10 



prepared, placed in an appropriate container, and labeled for treatment of an indicated 
condition. 

4.13 ANTIBODIES 

J Also included in the invention are antibodies to proteins, or fragments of proteins of 

the invention. The term "antibody" as used herein refers to immunoglobulin molecules and 
immunologically active portions of immunoglobulin (Ig) molecules, I*, molecules that 
contain aa antigen binding she that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to. polyclonal, monoclonal, chimeric, tingle chain, 

10 F*> and P<*txj fragments, and an F* expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgO, IgM, IgA, IgE and IgD, which differ 
from one another by the nature of the heavy chain present in the molecule. Certain classes 
have subclasses as welL such as IgGi, IgGa, and others. Furthermore, in humans, the light 
chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 

13 reference to all such classes, s u bc lass es and types of human antibody species. 

An isolated related protein of the invention may be intended to serve as an antigen, or 
a portion or fragment thereof, and additionally can be used as an immunogen in generate 
antibodies that rmmunospecifkally bind (he antigen, using standard techniques for polyclonal 
and B(fr ry|™l antibody preparation. The full-length protein can be used or, alternatively, 

20 the invention provides antigenic peptide fragments of the a nt i g e n for use as immunogens. An 
antigenic peptide fragment comprises at least 6 amino ack) residues of the amino acid 
tcqurnce of the full length protein, such as the amino acid sequences shown in SEQ H> NO; 
342-682, and encompasses an epitope (hereof such that an antibody raised against the peptide 
forms a specific immune complex with the foil length protein or with any fragment that 

23 contains the epitope. Preferably, the antigenic peptide comprises el leas: 1 0 amino acid 
residues, or at least 15 amino acid residues, or at least 20 amino acid residues, or at least 30 
amino acid residues. Preferred epitopes encompassed by the antigenic peptide are regions of 
the protein that are located on its surface; commonly these are hydrophitic regions. 

In certain embodiments of the invention, at least one epitope encompassed by the 

30 antigenic peptide b a region of -related protein that is located on the surface of the protein, 
e.g., a hydrophilic region. A hydrophobicity analysis of the human related protein sequence 
will indicate which regions of a related protein are particularly hydrophilic and, therefore, are 
likely to encode surface residues useful for targeting antibody production. As a means for 
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targeting antibody production, hydropathy plots showing regions of hydrophilichy and 
hydrophobicity may be generated by any method well known in the art, including, for 
example, the Kyte Doolittlo or the Hopp Woods methods, either with or without Fourier 
tnaisformation. See, t.g., Hopp and Woods, 1981, Proc Nat. Acad. Scl USA 78: 3824-3828; 
5 Kyte and Doolittle 1 982, / Mai. Biol. 157: 105-142, each of which is mrjoiporated hereto by 
reference in its entirety. Antibodies that are specific for one or more domains within on 
antigenic protein, or derivatives, fragments, analogs or homologs thereof are also provided 
herein. 

A protein of the invention, or a derivative, fragment, analog, homolog or ortholog 
10 thereof; may be utilized as an immunogen in the generation of antibodies that 
immuncspecifically bind these protein components. 

Various procedures known within the art may be used for the production of 
polyclonal or monoclonal antibodies directed against a protein of the invention, or against 
derivatives, fragments, analogs homologs or orthologs thereof (see, for example. Antibodies: 
15 A Laboratory Manual, Harlow B, and Lane D, 1988, Cold Spring Harbor Laboratory Press, 
Cold Spring Harbor, NY. Incorporated herein by refer ence ). Some of these antibodies are 

JTai-ii ■ ■■ A kaUu 
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4.13.1 POLYCLONAL ANTIBODIES 

20 For (he production of polyclonal antibodies, various suitable host animals (e.g.. rabbit, 

goat, mouse or other mammal) may be immunized by one or more injections with the native 
protein, a synthetic variant thereof, or a derivative of the feathering. An appropriate 
Immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide repre sent ing the immunogenic protein, or a 

25 recombinaniJy expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a accond protein known to be immunogenic in the mammal being immunized. Examples 
of such immunogenic proteins Include but are not limited to keyhole limpet bemccyanin, 
serum albumin, bovine thyroglobulin, and soybean trypsin Inhibitor. The preparation can 
further include an adjuvant Various adjuvants used to increase the immunological response 

30 include, but ire not lim it ed to. Preurxfi (complete and incomplete), mineral gels (eg, 
ehrmimrm trydroxide), surface active substances (eg., lysolecithin, phironk. potyols, 
polyanions, peptides, oil emulsions, cUnlrrophcnoi, etc), adjuvants usable to humans such as 
Darillc Cahrtctte-Ouerin and Coryncbacterium parvum, or similar unmunoslimulatory agents. 
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Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from (he mammal (e.g., from the blood) and further purified by well known 
5 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific 
antigen which is the target of (he immunoglobulin sought, or an epitope thereof; may be 
immobilized on a column to purify the immune specific antibody by immunoafftnity 
chromatography. Purification of immunoglobulins is discussed, for example, by D. 
10 Wilkinson (The Scientist, published by The Scientist, Inc., Philadelphia PA, Vol. 14, No. 8 
(April 17, 20OOX pp. 25-28). 

4.13.2 MONOCLONAL ANTIBODIES 

The term "monoclonal antibody (MAb) or "monoclonal antibody composition'', as 
15 uacd herein, refers to a population of antibody molecules thai contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
the monoclonal antibody are identical to all the molecules of the population. MAhs thus 
contain an antigen binding site capable of inuntmoreacting with a particular epitope of the 
20 antigen characterized by a unique binding affinity for it. 

Monoclonal antibodies can be prepared using bybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with on immunizing agent 
to elicit lymphocytes that produce or are capable of producing antibodies (bat will 

in vitro. 

The Imm u ni zi n g agent will typically include the protein a n tige n , a fragment thereof or a 
fusion protein thereof. Generally, cither peripheral blood lymphocytes are used if cells of 
human origin are desired, or spleen cells or lymph nods cells ore used if non-human 
30 mammalian sources are d es ired. The lymphocytes ore then fused with an hmnnHaHzed cell 
line using ■ witable fusing agent, such as polyethylene glycol, to form a hybridoma cell 
(Coding. Monoclonal Antibodies: Princmta and Practice. Academic Press. (1986) pp. 59- 
103). Immortalized cell lines are usually transformed mammalian cells, particularly 
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myeloma cells of rodent, bovine end humm origin. Usually, rat or mouse myeloma cell lines 
are employed. The hybridoma cells can be cultured in a suitable culture medium that 
preferably contains one or more substances that inhibit the growth or survival of the unfused, 
immortalized cells. For example, if the parental cells lack the enzyme bypoxanthine guanine 
3 phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas 
typically will include hypo xanthine, aminopterin, and thymidine ("HAT medium"), which 
substances prevent the growth of HGPRT-deficicnt cells. 

Preferred immortalized cell lines ire those that fuse efficiently, support stable high 
level expression of antibody by the sele cte d antibody-producing cells, and are sensitive to a 

10 medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Satk Institute Cell Distribution Center, 
San Diego, California and the American Type Culture Collection, Manassas, Virginia. 
Human myeloma and mouse-human heteromyeloma cell lines also have been described for 
the production of human monoclonal antibodies (Kozbor, J. Immunol.. 133:3001 (1984); 

IS Brodeur et al Monoclonal Antibody Production Techniques and Applications. Marcel 
Dekker, Inc.. New York. (1987) pp. 51-63). 

The culture medium in which the hybridoma cells are cultured can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells U dctf n ii lrted by 

20 Immunoprccipitatlon or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
enzyme-linked immunnabsorbcot assay (EUSA). Such techniques and assays are known to 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Ajal. Diochcm.. 102:220 (1980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target 

25 antigen are isolated. 

After the desired hybridoma cells are identified, the clones can be subcloned by 
limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose Include, for example, Dulbecco's Modified Eagle's Medium and RPM1-1640 
medium. Alternatively, the hybridoma cells can be grown in vivo as ascites in a mammal. 

30 The monoclonal antibodies secreted by the subclones can be isolated or purified from the 
culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapelite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

M 



The monoclonal antibodies can also be made by recombinant DNA methods, tuch as 
those described in U.S. Patent No. 4,816467. DNA encoding the monoclonal antibodies of 
the invention can be readily isolated and sequenced using conventional procedures (e^, by 
using oligonucleotide probes that are capable of binding specifically to genes encoding the 
5 heavy and light chains of murine antibodies). The hybridoma cells of the invention lerve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression 
vectors, which are then transfected into host cells such as simian COS cells, Chinese hamster 
ovary (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, 
to obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA 

light chain constant dom a ins in place of the homologous murine sequences (VS. patent No. 
4,8 1 6,567; Morrison, Nature }&& 8 1 2- 1 3 ( 1 994)) or by covalently joining to the 
immunoglobulin coding sequence all or part of the coding sequence for a ooo- 
immunoglobulin polypeptide. Such a non^ttnnuinoglobulin polypeptide can be substituted 
IS for the constant domains of an antibody of the invention, or can be substituted for the variable 
domains of one antigen-combining site of an antibody of the invention to t ^i** 1 * a chimeric 
bivalent antibody. 

4.13 J HUMANIZED ANTIBODIES 
20 The antibodies directed against the protein * n tig | * n ^ of the invention can further 

immunoglobulins, immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab', F(ab)j 
25 or other antigen-binding subsequences of antibodies) that are principally comprised of the 
sequence of a human immunoglobulin, and coo tain minimal sequence derived from a non- 
human immunoglobulin. Human izati on can be performed following the method of Winter 
and co-workers (Jones et al., Nature. 3.21:522-525 (1986); Riechmann et ai., Nature. 332:323- 
327 (1 988); Verhoeyen et al. Science. 239 , :1 534-1536 (1 988)). by substituting rodent CDRs 
30 or CDR sequences for the corresponding sequences of a human antibody. (See also U.S. 
Patent No. 5,225,539.) In some instances, Fv framework residues of the human 
immunoglobulin are replaced by corresponding non-human residues. Humanized antibodies 
can also comprise residues which are found neither in the recipient antibody nor in toe 
IJ 
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imported CDR or framework sequences. In general, the humanized antibody will comprise 
substantially aD of at least one, and typically two, variable domains, in which all or 
substantially all of the CDR regions correspond to those of a non-human immunoglobulin 
and all or substantially all of the framework regions are those of a human immunoglobulin 
5 consensus sequence. The humanized antibody optimally also will comprise at least a portion 
of an Immunoglobulin constant region (Fc), typically that of a human immunoglobulin (Jones 
etal, 1986; Riechmann etal, 1988- and Presta. Curr. On. Struct. BioL 2:593-596 H 9921V 

4.13.4 HUMAN ANTIBODIES 

1 0 Fully human antibodies relate to antibody molecules in which essentially the entire 

sequences of both the light chain and the heavy chain, including the CDRs, arise from human 
genes. Such antibodies are termed "human antibodies' 1 , or "fully human antibodies" herein. 
Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
hybridoma technique (see Kozbor, et al, 1983 Immunol Today 4: 72) and the EBV 

IS bybridoma technique to produce human monoclonal antibodies (see Cole, et al, 1985 In: 
Monoclonal Antibodies and Cancer Therapy, Alan R. Uss, lac, pp. 77-96). Human 
monoclonal antibodies may be utilized in the practice of the present invention and may be 
produced by using human hybridomas (see Cote, et al, 1983. Proc Natl Acad Sci USA 80: 
2026-2030) or by transforming human B -celts with Epstein Dan Virus In vitro (see Cole, et 

20 al, 1985 In: Monoclonal Antibodies and Cancer Theratt", Alan R. Lisa, Inc, pp. 
77-96). 

In «M't»™\ human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, JJ^pl. B| o ^ 237 :381 (1991); 
Marks et al, J. Mot. BioL 222:581 (1 991)). Similarly, human antibodies can be made by 

25 introducing toman immunoglobulin loci Into transgenic animals, eg, mice in wmch the 
endogenous immunoglobulin genes have been partially or completely Inactivated. Upon 
challenge, human antibody production Is observed, which closely resembles that seen in 
humans in all respects, including gene rearrangement, assembly, and antibody repertoire. 
This approach Is described, for example, in MS. Patent Not. 5445,807; 5,54 5.806; 

30 5,569,825; 5.625.126; 5,633,425; 5,661.016. and in Marks et al. mio/Technotogv 10. 779- 
783 (1992)); Lonberg et aj. (Njmn; 2£5 856-159 (1994)); Morrison ( Nature 368. 812-13 
(1 994)); Fisbwild et eU Nature Biotechnology jj, 845-5 1 (1996)); Neuberger (Nature 
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Biotechnology 14. 826 (1996)); and Lonberg and Huszar nntem. Rev. Immunol. 13 65-93 
(1995)). 

which are modified so as to produce folly human antibodies rather than the animal's 
5 endogenous antibodies in response to challenge by an antigen. (See PCT publication 

WO94/02602). The endogenous genes encoding the heavy and light imraunogtobulin chains 
in the nonhuman host have been incapacitated, and active loci encoding human heavy and 
light chain immunoglobulins are inserted into the host's genome. The human genes are 
incorporated, for example, using yeast artificial chromosomes containing the requisite human 

10 DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the foil 
complement of the modifications. The preferred embodiment of such a nonhuman animal is 
a mouse, and is termed the Xenomouse™ as disclosed in PCT publications WO 96/33735 
and WO 96/34096. This animal produces B cells which secrete fully human 

15 immunoglobulins. The antibodies can be obtained directly from the animal after 

immunization with an tnemmogen of interest, as, for example, a preparation of a polyclonal 
antibody, or alternatively from immortalized B ceils derived from the animal, such as 
hybridomas producing monoclonal antibodies. Additionally, the genes encoding the 
immunoglobulins with hjiinan variable regions can be recovered and expressed to obtain the 

20 antibodies directly, or can be further modified to obtain analogs of antibodies such as, for 
example, single chain Fv molecules. 

An examp le of a method of producing a nonhuman host, exemplified as a mouse, 
tacking expression of an endogenous immunoglobulin heavy chain is dis c losed in U.S. Patent 
No. 5,939,598. It can be obubed by a method including deleting the J segment genes from 

25 at least one endogenous heavy chain bcus in an embryonic stem cell to prevent 
rearrangement of (be locus and to prevent formation of a transcript of a rearranged 
immunoglobulin heavy chain locus, the deletion being effected by a targeting vector 
containing a gene encoding a selectable marker, and producing from the embryonic stem cell 
a transgenic mouse whose aomalic and germ cells cousin the gene encoding the selectable 

30 marker. 

A method for pro du ci n g an antibody of interest, such as a human antibody, Is 
disclosed In U.S. Patent No. 5,916,771. It includes fatroducfag an expression vector that 
contains a nucleotide sequence encoding a heavy chain fa to one mammalian host cell in 
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culture, introducing to expression vector ivmtamtr^ a nucleotide sequence encoding a light 
chain into another mammalian host ceil, and fusing the two cells to form a hybrid cell. The 
hybrid cell expresses an antibody containing the heavy chain and the light chain, 

b a further improvement 00 this procedure, a method for identifying a clinically 
5 relevant epitope on an immunogen, and a correlative method for selecting an antibody that 
binds ImmunospecirTcally to the relevant epitope with nigh affinity, are disclosed in PCT 
publication WO 99/53049. 

4.13.5 Fa FRAGMENTS AND SINGLE CHAIN ANTIBODIES 

10 According to the invention, techniques can be adapted for the production of 

single-chain antibodies specific to an antigenic protein of the invention (see eg, US. Patent 
No 4,946,778). In addition, methods can be adapted for the construction of F* expression 
libraries (see eg, Husc, et aJ„ 1989 Science 246: 1275-1281) to allow rapid and effective 
identification of monoclonal F* fragments with the desired specificity for a protein or 

15 derivatives, fragments, analogs or homokjgs thereof. Antibody fragments that contain the 
idiotypes to a protein antigen may be produced by techniques known in the art including, but 
not limned to: (i) an F^yn fragment produced by pepsin digestion of an antibody molecule; 
(ii) an F* fragment gimcratrci by reducing the disulfide bridges of an F 4-073 fragment: (in) bo 
F^ fragment generated by the treatment of the antibody molecule with papain end a reducing 

20 agent and (iv) F, fragments. 

4.13.6 BISPECT7IC ANTIBODIES 

Bispccific antibodies are monoclonal, preferably human or humanized, antibodies that 
have binding specificities for et least two different antigens. In the present case, one of the 
25 binding specificities is for an antigenic protein of the invention . The second binding target is 
any other antigen, and advantageously is a cell-surface protein or receptor or receptor 
subunit 

Methods for malting bispccific antibodies are known tn the art. Traditionally, the 
recombinant production of bispccific antibodies is based on the co-expression of two 
30 immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 20J.:537-539 (1983)). Because of the random 
assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) 
produce a potential mixture often different antibody molecules, of which only one has the 
II 



correct bispccific structure. The purification of ths correct molecule b usually accomplished 
by affinity chromatography steps. Similar procedures arc disclosed in WO 93/08829, 
published 13 May 1993, and in Traunccker tt a/., 1991 EMBOJ., 10:3655-3659. 

Antibody variable domains with the desired binding specificities (antibody-antigen 
5 combining sites) can be fused to immunoglobulin constant domain seq u ences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It Is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present m at least one of 
the fusions. DNAs encoding the immunoglobulin heavy-chain fusions and. If desired, the 

10 immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispccific 
antibodies see, for example, Suresh et el., Methods in Enzymotogv. 121:210 (1986). 

According to another approach described in WO 9672701 1, the interface between a 
pah- of antibody molecules can be engineered to maximize the percentage of heterodimers 

15 which are recovered from moimhrnant cell culture. The preferred interface comprises at least 
a part of the CH3 region of an antibody constant domain. In this method, one or more small 
amino acid side chains from the Interface of the first antibody molecule are replaced with 
larger side chains (eg tyrosbc or tryptophan). Compensatory "cavities" of identical or 
similar size to the large side chainfs) are created on the interface of the second antibody 

20 molecule by replacing large amino acid side chains with smaller ones (e.g. alanine or 

thre onine ). This provides a mechanism for Increasing the yield of the hetcrodixner over other 
unwanted cod-products such as bornodimers. 

Bispccific antibodies can be prepared as full length antibodies or antibody fragments 
(e.g. F(ab')j bispccific antibodies). Techniques for generating bispccific antibodies from 

25 antibody fragments have been described in the literature. For example, bispccific antibodies 
can be prepared using chemical linkage. Brennan et nl.. Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab')i fragments. 
These fragments are reduced in the pr esen ce of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' 

30 fragments generated are then converted to thionrtrobenzoate (TNB) derivatives. One of the 
Fab'-TNB derivatives is then reconverted to the Fab'-thio! by reduction with 
mercaptocthylamine and is mixed with an equimolar amount of the other Fab'-TNB 

19 
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derivative to form the bispccific antibody. The bispccific antibodies produced can be used as 
agents for the selective immobilization of enzymes. 

Additionally, Fab' fragments can be directly recovered from E. coli and chemically 
coupled to form bispccific antibodies. Shabby et a!., J t Exp. Med. 175 217-225 (1992) 
5 describe the production of a folly humanized bispccific antibody Ffab'h molecule Each 
Fab' fragment was separately secreted from E. coli and subjected to directed chemical 
coupling to vitro to form the bispccific antibody. The bispccific antibody thus formed was 
able to bind to cells ovcrexpressing the ErbB2 receptor and normal human T cells, as well as 
trigger the lytic activity of human cytotoxic lymphocytes against human breast tumor targets. 

10 Various techniques for making and isolating bispccific antibody fragments directly 

from recombinant cell culture have also been described. For example, bispccific antibodies 
have been produced using leucine zippers. Kostelny et a]., J. Immunol. 148(5): 1547- 1 553 
(1 992). The leucine zipper peptides from the Fos and Jun proteins were linked to the Fab' 
portions of two different antibodies by gene fusion. The antibody homodimers were reduced 

15 at the binge region to form monomers end then re-cxidized to form the antibody 

heterodimers. This method can also bo utilized for the production of antibody homodimers. 
The "diabody" technology described by Hollinger et a!., proc. Natl. Acad. Sci. USA 
90:6444-6448 (1993) has provided an alternative mechanism for making bispecific antibody 
fragments. The fragments comprise a heavy-chain variable domain (V„) connected to a 

20 light -chain variable domain (V J by a linker which is too short to allow pairing between the 
two domains on the same chain. Accordingly, the V u and V L domains of one fragment are 
forced to pair with die complementary V L and V„ domains of another fragment, thereby 
forming two antigen-binding rites. Another strategy for making bispecific antibody 
fragments by the use of tingle-chain Fv (sFv) dimers has also been reported. See, Gruber et 

25 el, J-imrmtnot 152 J368 (1 994). 

Antibodies with more than two valencies are contemplated. For example, trispeci fie 
antibodies can be prepared. TutJclal.. J. Immunol. 147:60(1990. 
Exemplary bispccific antibodies can bind to two different epitopes, at least one of which 
originates in the protein antigen of the faventioa Alternatively, an anti-entigerfic arm of an 

30 immunoglobulin molecule can be combined with an arm which binds to ■ triggering molecule 
on a leukocyte such as a T-ceil receptor molecule (eg. CD2, CD3, CD28, or B7), or Fc 
receptors for IgG (FcvR). such as FcrRl (CD64), FcrRU (CD32) and FcrRIH (CD 1 6) so as to 
focus cellular defense mechanisms to the cell expressing the particular antigen. Birpedfk 
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antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-bhxJmg arm and an arm which binds a 
cytotoxic agent or a radionuclide chelator, such as EOTUBE, DPTA, DOT A, or TETA 
Another bispecific antibody of interest binds the protein antigen described herein end further 
5 binds tissue factor (TP). 

4.13.7 HETEROCONJUGATE ANTIBODIES 

Hctcroconjugate antibodies ere also within the scope of the present invention. 

Hetcroconjugate antibodies are composed of two covaJemty joined antibodies. Such 
1 0 antibodies have, for example, been proposed to target immune system cells to unwanted cells 

(U.S. Patent No. 4.676,980). and for treatment of HIV infection (WO 91/00360; WO 

92/200373; EP 03089). It is contemplated that the antibodies can be prepared in vitro using 

known methods in synthetic protein chemistry, including those involving crosslinking agents. 

For example, immunotoxins can be constructed using a disulfide exchange reaction or by 
15 forming a thioether bond. Examples of suitable reagents for this purpose include 

mrinothiotate end raetoyM-mercaptobutyrimidale and those d isc losed, for example, in U.S. 

Patent No. 4,676.980. 

4.13 J EFFECTOR FUNCTION ENGINEERING 

20 It can be desirable to modify the antibody of the invention with respect to effector function, 
so as to enhance. e.g„ the effectiveness of the antibody in treating cancer. For example, 
cysteine residue(i) can be introduced into the Fc region, thereby allowing interchain disulfide 
bond formation in this region. The homodimeric antibody thus generated can have improved 
internalization capability and/or increased complement-mediated cell killing and antibody- 

25 ckTcndemcerhilarcytotox^ 

(1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using bcterobi functional cross -tinkers as 
described In Wolff et al. Cancer Research, 53: 2560-2565 (1 993). Alternatively, an antibody 
can be engineered that has dual Fe regions and can thereby have en hanc ed complement lysis 

30 and ADCC capabilities. See Stevenson et al„ Anti-Cancer Drug Design. 3: 219-230 (1989). 
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4.135 IMMUNOCONJUGATES 

The Invention also pertains to hnmrmryyipjugatea comprising an antibody conjugated 
to ■ cytotoxic agent such as a caemothettpeutic agent, toxin (eg., an enzymatic*! ly active 
toxin of bacterid, fungal, plant, or animal origin, or fragments thereof), or • radioactive 
5 isotope (Ix, a radiocotyugnte). 

Chemotherspeuric agents useful in the generation of such immunoconjugates have 
been described above, Enzymatically active toxins and fragments thereof lhat con be used 
include diphtheria A chain, rtonbinding active fragments of diphtheria toxin, e x ot oxi n A 
chain (from Pseudomocas aeruginosa), ricin A chain, abrin A chain, modecctn A chain, 

10 alpha- sarc In, Aieurites fbrdii proteins, dia nthm proteins, Phytolaca amencana proteins (PAPL 
PAPD, and PAP-S), roomordica charantia inhibitor, curcin. cretin, sapaonaria officinalis 
inhibitor, gelonin, mitogellin, restrictocin, pbenomyein, enom>cin, and the tricothecenes. A 
variety of radionuclides are available for the production of redioconjugated antibodies. 
Examples include nl BL 1,1 In, *Y. and l *Rc 

IS Conjugates of the antibody end cytotoxic agent are made using a variety of 

Afunctional protein-coupling agents such as N-succinhitidyl-3-<2-pyridyJdithio0 propionate 
(SPDP), tmioothiolase (IT), bi functional derivatives of tmidoesters (such as dimethyl 
adipaaidate HCL), active esters (such as disuccinimtdyl su berate X aldehydes (such as 
ghxtarcidchydeX bis-oztdo compounds (such as bis (p-azidobenzoyl) hexanediammeX bis- 

20 diazonium derivatives (such as bts-(p-diaznaiumbcrizoyi)-etbytencd larainck, dusocyanatsj 
(such as toryene 2,6-dilsocyanatc), end bis-active fluorine compounds (such as 1,5-difluoro- 
2, 4-d initio benzene). For example, a ricin inununotoxin can be prepared as described in 
VhettaeteL, Science, 238: 1098(1987)- Carbon- 1 4- labeled l-bodri«onuiBtobenzyl-3- 
niethytdi ethylene triamincprntnaretic acid (MX-DTPA) is an exemplary ch elat in g agent for 

25 conjugation of radionuclcotide to the antibody. See W094/1 1026. 

In another embodiment, the antibody can be coryugated to a "receptor" (such as 
strcptavidin) for utilization in tumor pre targeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that b in turn 

30 conjugated to a cytotoxic agent 
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(Brutlag ct al., Comp. Chem. 17:203-207 (1993)) search algorithms on a Sybase system is 
used to identify open reading frames (ORFs) within a nucleic acid sequence. Such ORFs 
may be protein encoding fragments and may be useful in producing commercially important 
proteins such as enzymes used in fermentation reactions and In the production of 
5 commercially useful metabolites. 

Aa used herein, "a computer-based system" refers to the hardware means, software 
means, and data storage means used to analyze the nucleotide sequence information of the 
present invention. The minimum hardware means of die computer-based systems of the 
present invention comprises a central processing unit (CPU), input means, output means, and 

10 data storage means. A skilled artisan can readily appreciate thai any one of the currently 
available computer-based systems are suitable for use in the present invention. As stated 
above, the computer-based systems of the present invention comprise a data storage means 
having stored therein a nucleotide sequence of the present Invention and the necessary 
hardware means and software means for supporting and implementing a search means. As 

1 5 used herein, "data storage means" refers to memory which can store nucleotide sequence 
information of the present invention, or a memory access means which can access 
manufactures having recorded thereon the nucleotide sequence information of the present 
invention. 

As used herein, "search means" refers to one or more programs which are 
20 implemented on the computer-based system to compare a target sequence or target structural 
motif with the sequence information stored within the data storage means. Search means are 
used to identify fragments or regions of a known sequence which match a particular target 
sequ ence or target motif. A variety of known algorithms are dis c losed publicly and a variety 
of commercially available software for conducting search means are and can be used in the 
25 computer-based systems of the present invention. Exrmntrt of such software includes, but b 
not limited to, SmiuVWatrrman, MacPattem (EMBL), BLASTH and BLASTA 
(NPOLYPEPTIDEIA). A skilled artisan can readily recognizo that any one of the available 
algorithms or irnr^ementing software packages for conducting homology searches can be 
adapted for use in the present computer-based rystans. As used herein, a target sequence" 
30 can be any nucleic acid or amino acid sequence of six or more nucleotides or two or more 
amino acids. A skilled artisan can readily recognize that the longer a target sequence is, the 
less likely a target fcquence will be present as a random occurrence in the database. The 
mtm preferred sequence length of a target sequence b from about 1 0 to 300 ammo adds. 



4.14 COMPUTER READABLE SEQUENCES 

In one applicaticm of this embodiment, s nucleotide sequence of the present invention 
can be recorded on computer readable media. As used herein, "computer readable media" 
refers to any medium which can be read and accessed directly by a computer. Such media 
5 include, but are not limited to: magnetic storage media, such as Qoppy discs, hard disc 
storage mcdhrm, and magnetic tape; optica] storage medi a such as CD-ROM; electrical 
storage media such as RAM and ROM; and hybrids of these categories such as 
magnetic/optical storage media. A skilled artisan can readily appreciate how any of the 
presently known computer readable mediums can be used to create a manufacture comprising 

10 computer readable medium having recorded thereon a nucleotide sequence of the present 

invention. As used herein, "recorded" refers to a process for storing information on computer 
readable medium. A skilled artisan can readily adopt any of the presently known methods for 
recording information on computer readable medium to generate manufactures comprising 
the nucleotide sequ en ce information of the present invention. 

1 5 A variety of data storage structures are available to a skilled artisan for creating a 

computer readable medium having reco r de d thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on the means 
chosen to access the stored information. In addition, a variety of data processor programs 
and formats can be used to store the nucleotide sequence information of the present invention 

20 on comp ut er readable medium. The seque nc e information can be represented in a word 
processing text file, formatted in c o mm e r cially-available software such as WordPerfect and 
Microsoft Word, or repr es e nt ed in the form of an ASCII file, stored in a database application, 
such as DB2, Sybase, Oracle, or the like. A skilled artisan can readily adapt any number of 
data processor structuring formats (t.g. text file or database) in order to obtain computer 

15 readable medium having recorded thereon the nucleotide sequence information of the p re s e nt 
invention. 

By providing any of the nucleotide sequences SEQ ID NO: 1-34 1 or a representative 
fragment thereof; or a nucleotide sequence at least 95% identical to any of the nucleotide 
sequences of SEQ ID NO: 1-341 in computer readable form, a skilled artisan can routinely 
30 access the sequence information for a variety of purposes. Computer software is publicly 
available which allows a skilled artisan to access sequence information provided in a 
computer readable medium. The examples which follow demonstrate how software which 
implements the BLAST (Altschul et al., J. Mol. Biol. 215:403-410 (1990)) and BLAZE 
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more preferably from about 30 to 100 nucleotide residues. However, it is well recognized 
that searches for commercially important fragments, such as sequence fragments involved in 
gene expression and protein processing, may be of shorter length. 

As used herein, "a target structural motif," or "target motif," refers to any rationally 
3 selected sequence or combination of sequences in which the sequencers) arc chosen based on 
a three-dimensional configuration which is formed upon the folding of the target motif. 
There are a variety of target motifs known in the art Protein target motifs include, but are 
not limited to. enzyme active sites and signal sequences. Nucleic acid target motifs include, 
but arc not limited to, promoter sequences, hairpin structures and inducible expression 
1 0 elements (protein binding sequences). 

4.15 TRIPLE HELDC FORMATION 

In addition, the fragments of the present invention, as broadly described, can be used 
to control gene expression through triple helix formation or antisense DNA or RNA. both of 

13 which methods are based on the binding of a polynucleotide sequence to DNA or RNA. 

Polynucleotides suitable for use in these methods are preferably 20 to 40 bases in length and 
are designed to be complementary to a region of the gene involved in transcription (triple 
helix - see Lee et al, Nucl. Acids Res. 6:3073 (1979); Cooney el al. Science 15241 -.456 
(1988); and Dervan et al.. Science 251 : 1360 (1991)) or to the mRNA itself (antisense - 

20 Ofrnno, J. Neurochem. 56:360 (1 991); Oligsdecorynucleotides as Antisense Inhibitors of 
Gene Expression, CRC Press, Boca Raton, FL (1988)). Triple he lot -formation optimally 
results in a shut-off of RNA transcription from DNA, while antisense RNA hybridization 
blocks translation of an mRNA molecule Into polypeptide. Both techniques have been 
d emon str ate d to be effective in model systems. Information c o n tain ed in the sequences of the 

25 p r esent invention ts necessary for the design of an antisen se or tripta helix oligonucleotide. 

4.16 DIAGNOSTIC ASSAYS AND KITS 

The present invention further provides methods to identify the presence or expression 
of one of the ORFs of the present invention, or borne log thereof, hi a test sample, using a 
30 nucleic acid probe or antibodies of the present Invention, optionally conjugated or otherwise 
associated with a suitable label 

In general, methods for detecting a polynucleotide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the 
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polynucleotide for a period sufficient to form the complex, and detecting die complex, to that 
if a complex Is detected, a polynucleotide of the invention is d et e cte d in the ample. Such 
methods can also comprise contacting a cample under stringent hybridization conditions with 
nucleic acid p rimers that anneal to a polynucleotide of the invention under i w h conditions, 
5 and amplifying annealed porynucIeotSdes, so that If a polynucleotide is amplified, a 
polynucleotide of the invention is d et ec ted in the sam ple. 

In general, methods for de tncDng a polypeptide of the invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polypeptide 
for a period sufficient to form the complex, end d et ec t ing the complex, so that if a complex is 

10 d et e ct ed, a polypeptide of (he invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more of the 
antibodies or one or more of the nucleic acid probes of the present invention and assaying for 
binding of the nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary. 

15 Incubation conditions depend on the format employed in the assay, the d et ection methods 
employed, and the type and nature of the nucleic acid probe or antibody used in the assay. 
One skilled in the art will recognize that any one of the commonly available hybridization, 
amplification or immunological assay formats can readily be adapted to employ the nucleic 
acid probes or a ntib od i es of the \it t u M Invention. Examples of such essays can be found in 

20 Chard, T., An Introduction to Radioimmunoassay and Related Techniques, Ebevier Science 
Publishers, Amsterdam, The Netherlands (1986); Bullock. CJL ct al. Techniques in 
tnimtmoeytcehemistry, Academic Press, Orlando, FL Vol. 1 (1982). Vol. 2 (1983), Vol. 3 
(1985); TQsscn, P., Practice and Theory of immunoassays: Laboratory Te chn iques in 
Biochemistry and Molecular Biology, Elsevier Science Publishers, Amsterdam, The 

25 Netherlands (1 985). The test samples of the present invention include cells, protein or 
membrane extracts of cells, or biological fluids such as sputum, blood, serum, plasma, or 
urine. The test sample used in the above-described method will vary based on the assay 
format, nature of the detection method and the tissues, cells or extracts used as the sample to 
be assayed. Methods for preparing protein extracts or membrane extracts of cells are well 

30 known in the art and can be readily be adapted in order to obtain a sample which is 
compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
necessary reagents to carry out the assays of the present invention. Specifically, the 
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encoded by an ORF corresponding to any of the nucleotide sequences set forth in SEQ ID 
NO: 1-341. or bind to a specific domain of the polypeptide encoded by the nucleic acid. In 
detail, said method comprises the steps of: 

(a) contacting an agent with an isolated protein encoded by an ORF of the present 
5 invention, or nucleic acid of the invention; and 

(b) determining whether the agent binds to said protein or said nucleic acid. 
In general, therefore, such methods for identifying compounds that bind to a 

polynucleotide of the invention can comprise contacting a compound with a polynucleotide 

of the invention for a time sufficient to form a porynuclcotide/compcrund complex, and 
10 detecting the complex, so that if a potynucleobde/compound complex is detected, a 

compound that binds to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bind to 

a polypeptide of the invention can comprise contacting a compound with a polypeptide of the 

invention for a time sufficient to form a potypeptide/compound complex, and detecting the 
15 complex, so that if a polypeptide/cornpourid complex [s detected, a compound that binds to a 

polynucleotide of the invention is identified. 

Methods for identifying compounds that bind to a polypeptide of the invention can 

also comprise contacting a compound with a polypeptide of the invention in a cell for a time 

sufficient to form a potypcpttdefcorapound complex, wherein the complex drives trxpt tssi on 
20 of a receptor gene sequence m (he cell, and detecting the complex by detectin g reporter, gene 

sequence expression, so that if a polypeptide/cornpound complex is detected, a compound 

that binds a polypeptide of the invention is identified. 

Compounds identified via such methods can include compounds whkh modulate the 

activity of a polypeptide of (he invention (that is, increase or decrease its activity, relative to 
25 activity observed in the a bsence of the compound). Al tern a t ively, compounds i de nti fied via 

the Invention (that is, increase or decrease expression relative to expression levels observed in 
the absen ce of the compound). Compounds, such as compounds identified via the methods of 
(he invention, can be t es ted using Standard assays well known to those of skill in the art for 
30 their ability to modulate activity/expression. 

The agents scr ee ned in the above assay can bo, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be 



invention provides a compartment kit to receive, in close confinement, one or more 
containers which comprises: (a) a first container comprising one of the probes or antibodies 
of the present invention; and (b) one or more other axitainers comprising one or more of the 
following: wash reagents, reagents capable of detecting presence of a bound probe or 
5 antibody. 

In detail , a compartment kit Includes any kit in which reagents are contained in 
strips of plastic or paper. Such containers allows one to efficiently transfer reagents from one 

quantitative fashion from one compartment to another. Such containers will include a 
container which will accept the test sample, a container which contains the antibodies used in 
the assay, containers which contain wash reagents (such as phosphate buffered saline, 
Tris-buffcT% etc), and containers which contain the reagents used to detect the bound 

IS antibody or probe. Types of detection reagents include labeled nucleic acid probes, labeled 
secondary antibodies, or tn (he alternative, if the primary antibody is labeled, the enzymatic, 
or antibody binding reagents which are capable of reacting with the labeled antibody. One 
skilled in the art will readily recognize that the disclosed probes and antibodies of the present 
invention can be readily incorporated into one of the estab lis h ed kit formats which are well 

20 known b the art. 

4.17 MEDICAL IMAGING 

The novel polypeptides and binding partners of the invention are useful In m e dical 
imaging of sites expressing the molecules of the invention (e.g., where the polypeptide of the 
25 invention is involved in the immune response, for imaging sites of inflammation or 

infection). See, eg, Kunkel ct al„ U.S. Pat. NO. 5,4 13,778. Such methods involve chemical 
attachment of a labeling or imaging agent, administration of the labeled polypeptide to a 
subject in a pharmaceutical^ acceptable carrier, and imaging the labeled polypeptide in vivo 
at the target site, 

30 

4.18 SCREENING ASSAYS 

Using the isolated proteins and polynucleotides of the invention, the present invention 
further provides methods of obtaining and identifying agents which bind to a polypeptide 
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selected and screened at random or rationally selected or designed using protein modeling 
te c hni ques. 

For random screening, agents such as peptides, carbohydrates, pharmaceutical agents 
and the like arc selected at random and are assayed for their ability to bind to the protein 
5 encoded by the ORF of the present invention. Attematively, agents may be rationally 

selected or designed. As used herein, an agent is said to be "rationally selected or designed" 
when the agent is chosen based on the configuration of the particular protein. For example, 
one skilled in the art can readily adapt currently available procedures to generate peptides, 
pharmaceutical agents and the like, capable of binding to a specific peptide sequence, in order 

10 to generate rationally designed antipeptice peptides, for example see Hurby el al., 

Application of Synthetic Peptides: Antisense Peptides," In Synthetic Peptides, A User's 
Guide, WJL Freeman, NY (1992), pp. 289-307, and Kaspczak et el.. Biochemistry 28:9230-8 
(1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 

IS described, can be used to control gene expression through binding to one of the ORFs or 
EMFs of the present Invention. As described above, such agents can be ra ndom ly scr e ened 
or rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single 
ORF or multiple ORFs which rely on the same EMF for expression control. One class of 

20 DNA binding agents are agents which contain base residues which hybridize or form a triple 
helix formation by binding to DNA or RNA. Such agents can be based on the classic 
phosphodiexter. ribonucleic acid backbone, or can be a variety of railrhyrfryt or polymeric 
derivatives which have base attachment capacity. 

Agents suitable for use in these methodj preferably contain 20 to 40 bases and arc 

25 designed to be Vm fli y lf nwntiry to a region of the gesse involved In transcription (triple h el ix - 
seeLeeetal., Nucl. Acids Res. 6 3073 (1979); Ccooey et al. Science 24 1 :4S6 (1988); and 
Dervan et al. Science 23 1 : 1 360 ( 1 991 )) or to the mRNA itsetf'antisense-Okano, J. 
Ncurochon. 56:560 (1991); Oligodecjxymttleotidea as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton, FL (1988)). Triple rrdU-formation optimally results in 

30 a shut-offer RNA transcription from DNA. while antisense RNA hybridization blocks 

translation of as mRNA molecule into polypeptide. Both techniques have been demonstrated 
to be effective in model systems, tafornuuioo contained in the sequences of (he present 
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mventioo U iiecessary for the design of in anti sense or triple helix, oligonucleotide and oaScr 
DNA binding teems. 

Agents which bind to ■ protein encoded by one of the ORFs of the present invention 
can be used as ■ diagnostic agent. Agents which bind to a protein encoded by one of the 
5 ORFs of die pr esen t invention can be formulated using known techniques to g 



4.19 USE OF NUCLEIC ACIDS AS PROBES 

Another a spect of the subject invention is to provide for polypeptide -specific nucleic 

1 0 acid hybridization probes capable of hybridizing with naturally occurring nucleotide 

sequences. The hybridization probes of the subject invention may be derived from any of the 
nucleotide sequences SEQ ID NO: 1-341. Because the corresponding gene b only expressed 
in a limited number of tissues, a hybridization probe derived from any of the nucleotide 
sequences SEQ ID NO: I -341 can be used as an indicator of the presence of UNA of cell type 

13 of such a tissue in a sample. 

Any suitable hybridization technique can be employed, such as, for ex a m ple, in situ 
bybriaizatlon, PCR as described to US Patents No*. 4,683,195 and 4,963,1 ta provides 
additional uses for oligonucleotides based upon the nucleotide sequences. Such probes used 
in PCR may be of recombinant origin, may be chemically synthesized, or a mixture of both. 

20 The probe will comprise a discrete nucleotide sequence for the detection of identical 



Other means for producing specific hybridization probes for nucleic acids include the 
cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such 
vectors arc known in the art and are commercially available and may be used to syn thesiz e 
RNA probes in vUro by means of the addition of the appropriate UNA polymerase as T7 or 
SP6 RNA polymerase and the appropriate radioactively labeled nucleotides. The nucleotide 
sequences may be used to construct hybridization probes for mapping their respective 
genomic sequences. The nucleotide sequence provided herein may be mapped to a 
chromosome or specific regions of a chromosome using well known genetic and/or 
chromosomal mapping techniques. These techniques include in situ hybridization, linkage 
analysis against known chromosomal markers, hybridization screening with libraries or 
flow-sorted chromosomal preparations specific to known chromosomes, end the like. The 



technique of fluorescent in situ hybridization of chromosome spreads has been described, 
among other places, in Verma et al (1988) Human Chromosomes: A Manual of Basic 
Techniques, Pergamon Press, New York NY. 

Fluorescent in riru hybridization of chromos om al pr ep ara t ions and other physical 
3 chromosome mapping techniques may be correlated with additional genetic map data. 
Exa m ples of genetic map data can be found in the 1994 Genome Issue of Science 
(265:19810. Correlation between the location of a nucleic acid on a physical chromosomal 
map and a specific disease (or predisposition to a specific disease) may help delimit the 
region of DNA associated with that genetic disease. The nucleotide sequences of the subject 
10 invention may be used to detect differences in gene sequences between normal, carrier or 
affected individuals. 

4O0 PREPARATION OF SUPPORT BOUND OLIGONUCLEOTIDES 
Oligonucleotides, ie, small nucleic acid segments, may be readily prepared by, for 

1 3 using an au t o m a t ed oligonucleotide synthesizer. 

Support bound oligonucleotides may be prepared by any of the methods known to those 
of sldD in the art using any suitable support such as glass, polystyrene or Teflon. One strategy is 
to precisely spot oligonucleotides synt hesi z e d by standard synthesizers, ha mobilization can be 
achieved using passive adsorption (Inouye & Hondo, (1990) J. Clfa. Microbiol- 28(6) 1469-72); 
20 using UV light (Nagala ttoL. 1985; Dahlenrrc/.. 1987; Morrisscy & Collins, (1989) Mol. Ceil 
Probes 3(2) 189-207) or by covalent binding of base modified DNA (Kclterei at. 1988; 1989); 
ail ref er en ces being specifically Incorporated herein. 

Another strategy thai may be employed is the use of the strong bbtin-snepravldin 
interaction as a linker. For example, Broude ef al. (1994) Proa Natl Acad. ScL USA 91(8) 
23 3072-6, describe the use of biotinytated probes, although these are duplex probes, that are 
immobilized on strcptevidin-ooeted magnetic beads. Streptavidm-coated beads may be 
purchased from Dynal, Oslo. Of course, this same linking chemistry b applicable to coating any 
surface with streptavidin. Biotinylated probes may be purchased from various sources, such as, 
e.g., Operou Technologies (Ala m e d a, CA). 
30 Nunc Laboratories (Naperville, IL) is also selling suitable material that could be used. 

Nunc Laboratories have developed a method by which DNA can be covalently bound to the 
Covalink NH. CovaLink Nil is a polystyrene surface grafted whh 
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secondary amino groups (>NH) that serve as bridge-heads for further covalent coupling. 
CovaLink Modules may be purchased from Nunc Uboratories. DNA molecules may be bound 
to CovaLink exclusively at the 5'<nd by a phosphc*amldate bond, allowing Immobilization of 



n 1 ^lrtDH\friam^eial.{\m)Arrt.B\ocbcm. 198(1) 138-42). 
The use of CovaLink NH strips for covalent binding of DNA molecules at the S'-end has 
been described (Rasmussen et al, (1991). In this technology, a ptosphoramidate bond b 
employed (Qui et al., (1983) Nucleic Acids Res. 1 1(8) 6313-29). This is beneficial as 
immobilization using only a single covalent bond b preferred. The phosphoraroidatc bond joins 
the DNA to the CovaLink NH secondary amino groups that are positioned al the end of spacer 
arms covalently grafted onto the polystyrene surface through a 2 run long spacer arm. To link 
an oligonucleotide to CovaLink NH via an phosphoramldate bond, the oligonucleotide terminus 
must have a 5'-end phosphate group. It is, perhaps, even possible for biotin to be covalently 
bound to CovaLink and then streptavidtn used to bind the probes. 

More specifically, the linkage method includes dissolving DNA in water (7J ngAJ) and 
denaturing for 10 mm. et 95*C and cooling oo k* for 10 min. lce-«old 0.1 M 
l-m*mytirnidazole,pH^ 

1 -Meter. The smgle^randed DNA solution b men dispensed into CovaLink Nil strips (75 
uiAvdO standing on ice. 

Carbcdiimlde 02 M 1-ethyW^-dunethylanj^ (EDQ, dissolved 

toI0mMI-MeIin 7 ,bmadefre5*ewlU^ Tne strips are Incur^ fw 3 bans 

at 50*C. Alter incubation the strips arc washed using, cg„ Nunolmmuno Wash; first the welb 
are washed 3 times, then rhey are soaked with washing •ohttioo for 3 min_ and finally they are 
washed 3 times (where in the washing solution b 0.4 N NaOH. 0.23% SDS heated to 50"C). 

It b Trnrmr-I-H mat a further suitable method for use with the present mvention b that 
described in PCT Patent Application WO 90VQ3382 (Southern & Maskos), incorporated herein 
by reference. This method of preparing an oligonucleotide bound to a support involves 
attaching a mrfrorirtr 3'-reagent through the phosphate group by a covalent phesphodiester link 
to aliphatic hydroxy! groups carried by Che support. The oligonucleotide b then synthesized on 
the supported nucleoside and protecting groups removed from the synthetic oligonucleotide 



Suitable reagents In clu de nucleoside phospooramiditc and nucleoside hydrogen phosphorate. 

An on-chip strategy for (he preparation of DNA probe for the preparation of DNA probe 
arrays may be employed. For example, addressable laser-activated photode protection may be 



employed in the chemical synlhesb of oligonucleotides directly on a glass surface, as described 
by Fodor «/ at. (1991) Science 23 1(4995) 7(57-73, incorporated herein by reference. Probes may 
also be immobilized on nylon supports as cescribed by Van Ness et at. (1 991) Nucleic Acids 
Res. 19(12) 3345-50; or linked to Teflon using (he method of Duncan & Cavalier (1988) Anal. 
3 Biochem. 169(1) 104-8; al) references being specifically incorporated herein. 

To link an oligonucleotide to a oyton support, as described by Van Ness rt of. (1991), 
requires activation of the nylon surface vtoelkylation and selective activation of the 5'-embe of 
oligonucleotides with cyanuric chloride. 

One particular way to prepare support bound oligonucleotides b to utilize the 
10 light-generated synthesis described by Pease et al., (1994) PNAS USA 91(11)3022-6, 

mcorporated herein by reference). These authors used current rjlutolithographic techniques to 
generate arrays of immobilized ougonucleotide probes (DNA chips). These methods, in which 
light b used to direct the synlhesb of oligonucleotide probes in high-density, miniaturized 



15 



oligonucleotide probes may be generated to this manner. 

4J1 PREPARATION OF NUCLEIC ACID FRAGMENTS 

The nucleic acids may be obtained from any ap propriate source, such as cDNAs, 
genomic DNA, chromosomal DNA, microdissected chromosome bends, cosmid or YAC inserts, 
and RNA, including mRNA without any amplication steps. For example, Sambrook el al. 
(1989) describes three protocols for the isolation of high molecular weight DNA from 
mammalian cells (p. 9.14-9.23). 

DNA fragments may be prepared as clones to MI3, plasmid or lambda vectors end/or 
prepared directly from genomic DNA or cDNA by PCR or other amplification memoes. 
Samples may be prepared or dispensed in multiwell plates. About 100-1000 ng of DNA samples 
may be prepared in 2-500 ml of final volume. 

The nucleic acids would men be fragmented by any of the methods known to those of 
skill In the art including, for example, using restriction enzymes as des cri bed at 9.24-92 8 of 
Sambrook tied. (1989), shearing by ultrasound and NaOH treatment. 

Low pressure shearing b also apc«opriate, as described by Schricfer eicL{\ 990) Nucleic 
Acids Res. 1 8(24) 7433-6, tocorporatod herein by reference), fa thb method, DNA samples are 
passed through a small French pressure cell at a variety of tow to rnterrncdata pressures. A 
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lever device allows controlled application of low to tmerraediate pressures to the odl The 
results of these studies indicate that low-pressure shearing is a useful aftonarJvc to tonic and 
enzymatic DNA fragmentation methods. 

One particularly suitable way for fragmenting DNA b contemplated to be tint using the 
5 two base recognition eodonuclease, CV/J1, described by Fitzgerald tt d. (1 992) Nucleic Adds 
Res. 20(14) 3753-62. These authors described an approach for the rapid fragmentation and 
fractionation of DNA into particular sizes that they contemplated to be suitable for shotgun 



CviTJ 

10 between the 0 and C to leave blunt ends. Atypical reaction conditions, which alter the 

specificity of this enzyme (CWJ]'*X yield a quasi-random distribution of DNA fragments form 
the smaD mokoik pUC19 (2688 base pairs). Fitzgerald « of . (1992) o^anthalrvely evaluated 
the randomness of this fragmentation strategy, using a CVfJl** digest of pUC19 that was size 
fractionated by a rapid gel filtration method and directly Hg—»H without end repair, to a lac Z 

15 minus M13 cloning vector. Sequence analysis of 76 clones showed that CVi/I * * rcjrricts 

pyGCPy end PuGCPu, ta addition to PuGCPy sites, end that new sequence data b accumulated 
at a rate consistent with random fragmentation. 

Aj reported in the literature, advantages of (fab a p p r oa c h comp a r ed to t onjeati on and 
agarose gd fractionation iodude: smaller amounts of DNA are required (02-0.5 ug instead of 

20 2-5 ug); and fewer itep* arc involved (no prcligation, end repair, chemical extraction, or agarose 
gel electrophoresis and elusion are needed 

Irrespective of the manner in which the nucleic acid fragments arc obtained or prepared, 
it b important to denature the DNA to give single stranded pieces available (br hybridization. 
Thb is achieved by Incubating the DNA solution for 2-5 minutes at 80-90°C. The solution b 

25 then cooled quickly to 2*C to prevent rcnaturatian of the DNA fragments before they ere 
contacted with the chip. Phosp hat e groups must also be removed from genomic DNA by 
methods known in the art 

422 PREPARATION OF DNA ARRAYS 

Arrays may be prepared by spotting DNA samples on a support such as a nylon 
30 membrane. Spotting may be performed by using arrays of metal pins (the positions of which 
correspond to an array ofwelb in a tru e/ o ther plats) to repeated by transfer of about 20 nl of a 
DNA solution to a nylon membrane. By offset printing, a density of dots higher than the density 



of the welb b achieved. One to 25 dots may be accommodated in I nun 1 , <Vr»Ttrimg en the type 
of label used. By avoiding spotting in some pres el e c t e d number of rows and columns, separate 
subsets (subarrays) may be formed. Samples in one subanay may be rise same genomic segment 
of DNA (or the same gene) from different individuals, or may be different, ov erla pped genomic 
clones. Each of the subarrays may repre sen t replica spotting of the same samples. In one 
example, a selected gene segment may be amplified from 64 patients. For each patient, the 
amplified gene segment may be in one 96-wdl ptatc (all 96 wells containing the same sample). 
A plate for each of the 64 patients b prepared. By using a 96-pm device^ aU saniptes may be 
sported on one 8x12 cm membrane. Subarrays may contain 64 samples. 
Where the 96 subarrays are identical, the dot span may be I mm 2 and there may be a 1 n 



Another approach b to use membranes or plates (available from NUNC, Naperville, 
Illinois) which may be partitioned by physical spacers eg. a plastic grid molded over the 
membrane, the grid being similar to Che sort of membrane applied to the bottom of mulfrwdl 
plates, or hydrophobic strips. A fixed physical spacer b not preferred for imaging by exposure to 
flat p ho i mhor *<toiBgB acreens or x-ray films. 

The present invention b illustrated in the following examples. Upon consideration of the 
present disclosure, one of skill in the art will appreciate that many other embodiments and 

ts may be made in die scope of the present invention. Accordingly, it b mfrnried that 
sets of (be present invention not be limited to the disclosure of the following 
rr am p i es . The present inv ent ion b not to be li mited in scope by the exemplified embodiments 



is and variations in the practice of the invention arc fx ^.t nl to a 



those skilled in the art upon consideration of the present preferred 
the only limitations which should be placed upon die scope of the 
appear in the appended claims. 

All references cited within the body of the instant specification we 
by reference in their entirety. 
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5. EXAMPLES 
5.1 EXAMPLE I 

Novel NacMe Add Sequences Obtained From Various libraries 
A plurality of novel nucleic acids were obtained from cDNA libraries prepared from 
various human tissues and in some cases isolated from a genomic library derived from human 
chromosome using standard PCR, SBH sequence signature analysis and Sanger sequencing 
techniques. The inserts of the library were amplified with PCR using primers specific tor the 
vector sequences which flank (he inserts. Clones from cDNA libraries were spotted on nylon 
membrane filters and screened with oligonucleotide probes (e.g., 7 -men) to obtain signature 
sequences. The clones were clustered into groups of similar or identical sequences. 
Representative clones were selected for sequencing. 

In some cases, the 5' sequence of the amplified inserts was then deduced using a typical 
Sanger sequencing protocol. PCR products were purified and subjected to fluorescent dye 
terminator cycle sequencing. Single pass gel sequencing was done using a 377 Applied 
Biosystcms (ABI) sequencer to obtain the novel nucleic add sequences 

5-2 EXAMPLE 2 

A*ymbt»W of Novel Nnclrie Adds. 

The nucleic acids of the present invention, designated u SEQ ID NO; 1-341 were 
assembled using an EST sequence as a teed. Then a recursive algorithm was used to extend the 
seed EST into an extended assemblage, by pulling additional sequences from different databases 
(i.e., llyseq's diabase containing EST sequences, dhEST, gb pri, UniGene, and execs from 
public domain genomic sequences predicated by GenScan) (hat belong U thb assemblage. The 
algorithm terminated when there was no additional sequences from the above d at abases that 
wouU extend the tsscmbixge. Further, inclusion of component sequences into the as a nn bUg e 
was based on a BLASTN hh to the extending assemblage with BLAST score greater than 300 
and percent identity greater than 95%. 

Using PHRAP (Univ. of Washington) or CAP4 (Paraeel), full-length gene sequences 
and their corresponding protein sequences were generated from the assemblage. Any frame 
shifts and bcorrecr itop codons were corrected by hand editing. During ecu ting, the sequence 
was checked using FASTXY algorithm against Genbank (Le, dbEST, gb pri, UniGene, and 
GcnpepQ. Other computer programs which may have been used in the editing process were 
prircdPhrap and Ceased (University of Washington) and ed-ready ( e*ext and go-zip-2 (Hyseq, 



Inc.). The full-length nucleotide sequences are shown in the Sequence listing as SEQ ID NO: 
1-341. The corresponding polypeptide sequences are SEQ ID NO: 342-682. 

Table I shows the various tissue sources of SEQ ID NO: 1-341. 

The nearest neighbor results for polypeptides encoded by SEQ ID NO: I -34 1 (le. 
SEQ ID NO: 342482) were obtained by a BLAST? (version 2.0al 1 9MP- WashU) search 
against Genpcpt, Geneseq and SwissProt databases using BLAST algorithm. The nearest 
neighbor result showed the closest homologue with functional annotation for SEQ ID NO: I- 
34). The translated amino acid sequences for which the nucleic acid sequence encodes are 
shown in the Sequence Listing. The horoologues with identifiable functions for SEQ ID NO: 
I -341 are shown in Table 2 below. 

Using eMatrix software package (Stanford University, Stanford, CA) ( Wu et el., J. 
Corap. BtoL, Vol. 6 pp. 21 9-235 (1 999) herein tocorporated by reference), polypeptides 
encoded by SEQ ID NO: 1-34 1 (i.e. SEQ ID NO: 342482) were examined to determine 
whether they had identifiable signature regions. Table 3 shows (he signature region found in 
the indicated polypeptide sequences, the description of the signature, the eMatrix p-value(s) 
and the posmon(s) of the signature within the polypeptide sequence. 

Using the Pfam software program (Sonnhammer et al„ Nucleic Acids Res, Vol. 26(1) 
pp. 320-322 (1998) herein incorporated by reference) polypeptides encoded by SEQ ID NO: 
1-341 (l e. SEQ rD NO: 342-682) were examined for domains with homology to certain 
peptide domains. Table 4 snows the name of the domain found, the description, the p- value 
and the pFam score for the identified domain within me sequence. 

The GcneAtlas** software package (Molecular Simulations Inc. (MSI), San Diego, 
CA) was used to predict the three-dimensional structure models for the polypeptides encoded 
by SEQ ID NO: t -34 1 (i.e. SEQ ID NO: 342-682). Modcb were generated by (1 ) PSl- 
BLAST which b a multiple alignment sequence profile-based searching developed by 
Ahschul et aL (Nucl. Acids. Res. 25, 3389-3408 (1997)). (2) High Throughput K 
(HTM) (Molecular Simulations Inc. (MSI) San Diego, CA,) which b an automated a 
and structure searching procedure fttto^wwwjnsi.cornA . and (3) SeqFold- which b a fold 
recognition method described by Fischer and Eisenberg (J. Mol. Biol. 209. 779-791 (1998)). 
This tnalyib was carried out, in part, by comparing the polypeptides of the invention with 
the known NMR (nuclear magnetic resonance) and x-riy crystal threo^imensional structures 
as templates. Table 5 shows, "PDB ID", the Protein DataBase (PDB) identifier given to 
template structure; "Chain ID", identifier of the subcomponent of the PDB n 
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"Compound Information" , mfannatioo of the PDB template structure and/of lu 
subcompoocots; "PDB Function Annotation' gives ftmction of the PDB template as 
annotated by the PDB files (b^/wwwresb,ore/PDB/i : still and end amino acid position of 
the protein sequence aligned: PSI-BLAST score, the verify score, the ScqFold score, and (he 
3 Potentials) of Mean Force (PMF). The verify score b produced by GeneAtlas" software 
(MSI), is based an Dr. Eisenberg's ProC)e-3D threading program developed in Dr. David 
Eisenberg's laboratory (US patent do, 5,436,850 and Luthy, Bowie, and Eisenberg, Nature, 
356:83-83 (1992)) and a publication by R. Sanchez and A. Sail. Proc. Natl. Acad. Scl. USA. 
95:13597-11502. The verify score produced by GeneAtlas normalizes the verify score for 
10 proteins with different lengths so that a unified cutoff can be used to select good models as 
follows: 

Verify score (normalized) - (raw score - 172 high score y( 1/2 high score) ' 

1 5 The PFM score, produced by GencAtlas" software (MSI), is a composite scoring 

function that depends m part on the compactness of the model, sequence identity hi the 
alignment used to build the model, pairwise and surface mean force potentials (MFP). As 
given b Table 3, a verify score between 0 to 1.0, with I being the best, rep re sents a good 
model. Similarly, a PMF score between 0 to 1.0, with I being the best, repr es en ts a good 

20 model A SeqFoid"* score of more than 50 is considered significant. A good model may also 
be determined by one of skill in the art based all the information in Table 5 taken in totality. 

The nucleotide sequence within the sequences that codes for signal peptide sequences 
and their cleavage sites can be determined from using Neural Network S i g nafP VI .1 program 
(from Center for Biological Sequence Analysis, The Technical University of Denmark). The 

25 process for identifying prokaryotic and eukaryorjc signal pep t ides and their cleavage sees are 
also disclosed by Henrik Nielsen, Jacob Engelbrecht, Soren Brunak, and Gunner von Heijne b 
the publication " Identification of prokaryotic and eukaryotic signal peptides and prediction of 
their cleavage sites" Protein Engineering, Vol. 10, no. 1, pp. 1-6 (1997), incorporated herein by 
reference. A maximum S score and a mean S score, as described in the Nielsen et al, as 

30 reference, were obtained for the polypeptide sequences. Tabic 6 shows the position of the last 
amino acid of the signal peptide to each of the polypeptides and the maximum score and mean 
score associated with that signal peptide. 
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IABLEA 



Ttuat 

Ortxin 


UNA 


Library 


SEQ ID NO: 


adult brain 


omco 


AB30OI 


2 li 26-27 70 75 13 97 99- 100 123 134-131 117-119 


adult brain 


QDJCO 


ABD0O3 


4 11 21 26-28 J2 41 4S 50 57 60-62 69-7 1 79 15 93 97 101 103-104 
113 113 117 126131 142 150 154-155 177-17! Ill 114 190-201 225- 
226 234 237 243 235-256 


adult brmin 


Clcnteeh 


ABR0OI 


6-7 11 14 26-27 75 93 107 131 154 201-202 243 


•dull twin 


dontath 


ABR006 


912 15 26-27 37 45 49 62 69 71 75 87 91 1 01-109 116 136 154 194 
202 209 211-219 223 241 253 259 269-270 332 J39 


■dult bnia 




AD ROCS 


2 6-7 9 12 13 IS-22 26-21 35 37 40-41 43 41 30 53-56 61 63 65 67 71- 
76 71 IS 91 94 99-101 103 lOt-109 1 17 121-123 130 140-142 145- 
147 149-152 154 I5M59 170-174 113-116 119 191- 199 20 1-203 203- 
206 212-213 220 225 221-229 236-237 140-242 241 232 233 239-262 
249 272 211-212 216-217 297 302 31 1 326-327 339 


adult brain 




ABR01 1 


144 217 


adult brain 


BloChaln 


ADR on 


23 232 


adult brain 


BioCteia 


ABR013 


162 


adult brain 




ABR014 


37 4017 233 


adult brain 




ABR0IJ 


14 23 61 141 




In vitro ten 


ABR0I4 


40 61 124 126 225 


adult brain 


luviiiugeo 


ABTOO* 


5 1! 14-13 20 62 63 17 93-94 100 121 147 163 167 170 IS4-I13 196 
202 210 213 237 239-240 270 320 






AD POO I 


9 14 32 61 13 10*- 1 09 tit 130 17J 175-176 203 225 




Ckatach 


ADR00J 


11 13-14 11 21 33 43 64-63 99 10I-IO2 104-106 101-109 111 126136 
161 171 193 199 204 206 211 234 251 217 


adult heart 


omco 


AHR00I 


2 4 12 14-17 22 23 32-33 37 40*1 43 47-415061 63*4 73-74 71 13 
S3 93 99 101 101-109 111 120 123-127 131 143 147 151-134 170 174 
203 212 223 227-221 236 244 249 239-260 271 217 




QDJCO 


AKDOOI 


24-7 9 11-12 14-13 20-23 34 4O4I 47-50 33 56 60-63 63 69-72 74 
76-79 131317 90 93 95 97 99-100 103 104-110 113 116 III 121 133 
126-129 131 140 142 145-144 155-156 162 167 193 223 223 230-331 
255 in 


adult kidney 




AKT002 


4-79 11 14 1121 34-25 40 43-43 53 63 73 77 79 95 110131 151-132 
131 161 115 204 211 219 223 224 243 230-251 313 


adult fang 


QIBCO 


ALO001 


3 17 3>27 34 41 63 71 15 91 97 99 104 126 133 154 173 112 21 1 225 
233 330-331 






ALN001 


421 35-27 66 69 107 114 139 145-146 155 137 203 223 339 


young Ifrer 


0I3CO 


ALV001 


4 10 12 14 24 40 59 64 94 100 103 105 121 139 154 191 234 


edanlho 




M.VQD2 


1 10 12 21 23 43 60 63-4371 U 103 1 II 123 127 145-147 161 110 
191 334 357 366 303 323-J23 


aduttlrw 




ALV003 


264337 


adutlowy 




AOV001 


2 4-7 9 11 13-16 11 21-23 23-27 13 33 3 7 40-41 43 45 47 32 37 4043 
47 70-71 71 71-79 D 15 17-tl 90-91 93 97-99 102 104-103111 113- 
1t4 114-1 II 131 126-129 Ml 113 142 144-147 149-133 1 55 139-160 
144 164-m 174-173 177-179 113 1 13-114 190-194 194-197 206-209 
2t 9 222 225 234-237 343-241 230-334 249-270 317 294 330-331 


adult ptaccnta 




AfLOOl 


201761 69216 


placenta 




APL002 


33 37 44 3763 90 149 209 


adult spioea 


omco 


ASPC01 


4 14 20 23 32 41 43 4961 41 7071 91 97 99-100 103 1 It 111 131 142 
141 151-133 151 162 175 177 201 216 223 223 334 109 


•dull una 


ODJCO 


ATSO01 


3 11 14-15 30 15 40 41 7411 97 111 127 143-144 139 200-201 306 
223 330217 


Vfattbfarfde. 




BLOOD 1 


20 444161-42 1101S02O7 227 29I 


boonmarra. 


Obmcb 


BXDOOi 


4 9 1 2 1 5 30 32 33-37 29 33 40-4 1 30-64 49-70 72 71 10-13 U 93 97 
103 IOH 09 113 113-114 120-121 110132 141 141 162 171 191-193 



110 



Table 7 correlates each of SEQ ID NO: I -X 1 to a specific chromosomal location. 

Table S is * correlation table of the novel polynucleotide sequences SEQ ID NO: 1- 
34 1 . and their conxsponding priority nucleotide sequences in the priority application USSN 
09/714,936, herein incorporated by reference in its entirety. 
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TtUlM 

Origin 


UNA 


library 


SKQ ID NO: 








220 222 223 217 302 


bona marrow 


OF 




2 4 9 12 14.(5 20-23 23-27 34-33 41-43 43 41 53-36 61-42 64 71 93 
103-106 101-109 112 113-116 III 130 137 131 134 136 140-141 143- 
146 149 153 157 160 162 171-173 116 197 204 211 233 327 332 337 
259-260 267 277 214 291 300 304 309 319 321 3J2 33S 331 


ly ■'!■■! ■i.'.' ll*' ^SMTb'.'.yil 


51 


rpwTTTTTM ■ tt a;rt i — 


13 21 17 93 97 130 140149-150 164 199 232 250-251 266 


mixture of 16 
dwucVmRN 
Aa 






16 61 213 223 


mixture of 16 
tbsueataRN 
As 




CTL021 


61 216 




BioCham 


CVXOOI 


3 514 17-1131 32-114042-43 3061-43 4443 70 74 71-79131993 
93 97 110 1 14 123-124 137 135 131 141 170-172 173-177 113 197 
224 234 250-231 265 317-219 333 


endothelial 
cells 


Strataaena 


ED 1 00 1 


2 4 1 1-16 II 20-21 23 26-27 32 34-33 40 42-44 47 49-50 56-57 61-63 
45 70 72-74 15 U-91 93 93 99-100 106 10S-1 10 117-1 II 123-124 
124-129 143-143 143-146 160 173-171 190 194 204 206209 216223 
236 262 217 


Genomic 

the short era 
of 

1 


Oenorale 
DMA 

Oenetk 
Research 


BPM0O1 


209 


Orrtrmik 

the short arm 
of 

1 


DMA 
Oenetk 


EPM003 


209 


Oencmle 

tha than arm 
of 

1 


Oenorale 
DMA 
Own 
Oenetk 


EPM004 


209 






FBRO0I 


21 311 


fetal brain 


Oeettcb 


FBR004 


299 


fetal bnia 




FBR006 


44-79 12 13 11-19 21 31-39 13 1740 30 42 47 76 71 9199 101-109 
112 117 141 149 151-133 154 137 139 177 1 15 194 201 -203 204 212 
211223 341 235 339 271 211 317 290 299-300 J 11 332339 


fatal brab 




FBT0O2 


11-12 14 5462 74 9196127 149 140 171-179 114.115 193 204 214 
215 237 341.243 


fetal heart 




FHR001 


5 14 21 21 35 64-44 71 101 104 113 149 151-152 151 160 162 114 
204 311 229 241 1J1 330-331 339-140 


fetal Monty 




FKO00I 


12 23 374061 49 12 91 M 104 135 175 


fetal kidney 


Clontaeh 


FKD003 


151-152 204 206 211 234 241 2J7 


fatal Monty 


tnvitrogeA 


FICD007 


23 61 


feral lot 


Oontaeh 


FLO00I 


21 33 124159 20] 


fetal fang 


tavbj ofen 


FLO003 


4-7 14 23 43 41 54 41 121 149154 164 110 234 241250-251 110-331 


fend uSer- 


Cotuobia 
Untenfty 


FLSO01 


1-14 14-25 21-49 35 57 59 41-43 T4 77-71 10 17-91 93-101 1 10-1 12 
114 117-111 130-131 I2J-I29I3I 114143-141 149151-131 133 143 
ltO-113 114 193 194 207 210-211 211217-319 233 224 241214 317 
294 304 314 132 
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rCT/usoiMroo 



OrW» 


SLNA 


Library 


SEQ ID NO: 


fcteJuvcr- 
Spta» 


University 


FLS002 


3-5 1 10 12-IJ 17 20-21 23-27 30-33 33-37 39-40 44 37 396343 71- 
73 74 77 79 M-19 93-93 97 99 101 103-107 111 114-113117-1)1 
121-122 127-129 131 143 149 131 160 173 173-176 171 111-112 113 
191-193 196 206-207 209-210 216-220229 236 243 243-246 24S-249 
237 277 294-296 311 317-311323 34 1 


ftaJUw 
spleen 


Cetumbia 
Udverdty 


FLSOO) 


14 20126 160249 294 319 334 


fees) liver 




FXV001 


6-71012 14 16 24 33 37 4S 50 143 149 151-133 131 116 196 224 231 


fetal lives 


g^; 


FLV003 


14 21 61 149333 


fold liver 




FLV004 


10 1421 24 2934-33 37 45 4769 72 106-109 1 16 1 tt 139 157 179 
25 5 332 


fetal minds 


bjvfcrottn 


FMSOOt 


21 26-2732 35 37 44 61 94 1 06-109 111 124 126-127 134 139 190 
216263 


fetal Bmsde 


InvttroetB 


FMS002 


14 21-22 42-13 67-61 15 106-109 III 116-119 143-146115 191216 
262-363 332 336 339 


fetal skia 


Invilrofen 


FSKOOI 


2 10-14 17 21 33 37 40 46 39 62-63 61-69 71 1! 90 93 100 115 122 
127 131 143 130 153 136 160 174 193-196 206 213 216 224-225 239 
217301-303313-315 


feul skin 


Invttrujta 


FSK.002 


2 22 3441 66 7f 100 113-114 116131 143 176-179 I94 2D9216 227 
259 267313 




BloChsJn 


FSP001 


21 91 


unbilled 


BioChain 


FUCO01 


3 14 17 21 23-27 3 3 43-43 45 4t 60-63 71 13-16 90 93 97 99 103 107 
110116-117 126 147 I5M32 16] 161 216 220 234 236 213 


ma 


OIBCO 


HFBOOI 


14-13 1121 23 26-31 32 35 40-41 «3 47 60 67-6170-79 15 94 99 101 
144-146 149 151-153 151 177 113-114 197 212-213 223 


irmmt brain 


Columbia 


(B2002 


4-3 9 11-12 14 16 2136-29 35 37 47-4 1 64 61 71-72 73 7991-93 99- 
100 103 106 121 126 131 147 151-152 154-155 159 163 177 1(3 115- 
117 201 209 211 213-214 223 2*6 267 27I3O9 319-320 321 




CdumbJi 
University 


IB 2003 


4-S 9 21 26-31 43 79 90 92-93 13 1 147-141 1 15 191-192 205 213-214 
336 


bflnbrria " 


CotanbU 
UaJversrty 


tBMOM 


21 73 320 




Cc^umbii 
Unrwmhy 


1BSO0I 


21 150 115 320 


fibroblast 


Stralasjeno 


LFBO0I 


2 13-14 1116-27 33 40 42-43 93 99 111 116 123 126 133 137 150155 
175-176 201 216 235 245 329 


■duhhrng 


tavuroscn 


UlTOOl 


5-7 II 14 30-21 26-27 33 33 37 40-43 47-41 53 5961-62 73 74 79 It 
13 IS 90-91 95 97 99-100 104 106-107 1 1 1 1 17-111 136-127 136 139- 
140 142 143-146 153 155 160 162 164 170 175-176 111-112 203 306 
215-216 220-225 233-335 241-231 262 261 291 309-3 10 330-331 


lymphocytes 


ATCC 


LPCO0I 


4 9 14 2 ) 26-27 41 30 61 69 13 100 107 113 117-111 120 131 137 164 
170-172 209 223 227 345 347 275 216 319 




G1DCO 


LUCO01 


1-2 4-5 9 IMS 20-22 25-27 33 3 5 31 40-43 50 53 57 59-63 65 69 71- 
72 74 76 71-79 13-13 1193 95 97-99 101 103 107-109 113-114 116- 
130 123 126 131 133-139 150 161-165 1 73 171 211 222225 227 250- 
251 273-275 217 305-307 309 319 331 


leukocyte 


Clontoch 


LUC003 


4-5 12 42-43 63 71 99 116 111 141162 166 171-173 309 


medlilne 

ATCCICRL 

1424 


CJoottcn 


MEL004 


2 9 12 20 26-27 70 73 79 100 113 1 16 126 147-141 161 1*4 211 225 
214 304 


|Iand 


InvitroQcn 


M MO 001 


5-7 12-16 20-21 21 32 45-46 41 59 6 142 65 7 1 74 79 90-91 93-94 97 
100 102-103 110 115 111 131-133 131 139 149 163 167 169 196 191 
206-207 2 16 220 222 224-225 233 236 245 255-251 217 31 1 330-33 1 
339 






NTD001 


13-14 26-27 32 61 65 72 71 
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SEQ ID 

NO: 


Acecufea 
No. 


Spede. 


Description 




% 
Ideartrr 


342 


AK027II9 


Homo sapiens 


FU149I3 fit, clone PLACE 1006712, 


2106 


100 


343 


AAB1I047 


Homo sapiens 


2O-JUN-20O) 21-JUL-l 999 Human protein 
KP00691 stnmo acid sequence. 


1701 


100 


344 


AB040926 


Homo sapient 


for K1AA1493 protein, partial cds. 


1973 


91 


345 


AAB0I3I2 


Homo aniens 


20-OCT-200O 10-DEC- 1999 Neuron- 


4363 


99 


346 


AAY99410 


Homo sapiens 


01-AUO-2000 01-SEP-1999 Human 
PRO) 410 CUNQ749) amino acid eoquerwe 

SEQ IDNOA53. 


3576 


99 


347 


AAE0M14 


Homo sapiens 


17-JUU3001 0«-NOV-2000 Ham so fene 1 
encoded socreted protein HBINK72, SEQ ID 
N021. 


2767 


99 


341 


AAE01II4 


Homo sapiens 


1 7-JUL-2001 OS-NO V-3000 Human gate 1 
encoded secreted protein HBINK72, SEQ ID 
NO:2*. 


1652 


76 


350 


API 1)201 


Homo sapiens 


mRNA, complete cds. 


1615 


100 


351 


AAB49335 


Harao sapiens 


09-MAR-2001 06-APR-20OO Ctooo 
HFKCD20. 


3037 


100 


352 


BC001079 


Homo sapiens 


clone M0C.273I 1MAOE:2*22460, mRNA, 


1127 


99 


353 , 


AAB20093 


Homoatpien) 


23 APR. 2001 1 6- J UN- 2000 Human 
HP03374. 


103 


100 


354 


AY007141 


Homo sapiens 


CDABPO0I4 mRNA sequence. 


9*4 


100 


335 


BC0OI795 


Homo sapiens 


Similar to riboaenul protein S3, dona 
MCC3I4I IMAGE:3333501, mRNA, 


971 


100 


356 • 


BCO01739 




protein 1 013, dons MOC3073 
IMAOE 3 346340, mRNA, complete cds. 


316 


100 


337 


AY007133 


Homo sapiens 


CDABP0047 mRNA sequence. 


1639 


95 


351 


X13977 


Homo W/itit 


mRNA for atuaatm VJ alpha- 2 ihtxmuh* C- 


315 


100 


3S9 


BC013171 


Homo sapiens 


cta* MGC:l 7340 IMAQE:43«217. mRNA, 


3049 


too 


360 


BC01I747 




4. done MGC:I9«61 D4AGEJ16I979. 
mRNA, complete cds. 


1022 


17 


363 


AJ3 10350 




ft* SMC3 protein. 


3317 


99 


364 


AJ3764I3 




protein (LCZ7 feneV. 


1503 


100 


363 


305151 


Homo sapiens 




3274 


*S 


366 


X5735I 




flew By. 


67) 


97 


367 


AF230904 




protera (C1N13) mRNA. coenokte cds. 


34)7 


too 


361 


AP230904 




protein (CPUS) mRNA. compicts eds. 


2613 


99 


369 


A33369IS 


Hone sapiens 


for paU protein. 


3350 


100 


370 


AF26933S 


Homo sapiens 


apyraae-Uka protein 1 (LALPI) mRNA. 
Compicts eds. 


3191 


100 


373 


AAY3479) 




26-AUO-I999 ll-DCC-1991 Hunan secreted 
protein am 134 4. 


1277 


100 


374 


X 612 77 




CL 100 mRNA for protein tyrosine 


1116 


100 


373 


AK035144 


Homo sapiens 


FU33I91 fls, done KRC01066. 


1904 


too 


.376 


AFC) 2661 


Rans* 


neclS 


)73l 


92 



114 



Ttass 

Oritm 


RNA 


library 
Nasw 


SIQlDNOi 


nevonal cells 








retinae: add- 
neurons! cdn 


Snvaaese 


NTRO01 


14 1 6 44 231 349 


neuronal edit 


■SSicnT 


NTUO0I 


3 13-14 16 21 61 73 74 1 15 150 160 170 


pjnriary 
■land 


Ctootech 


PIT004 


9)4 69 74 13 99 270 333 




Clontech 


PLA003 


9 )5 37 45 64 17 93 99 113 1161)9 164 211 




Oontech 


PR TOO I 


14 17 21-22 33-34 63-64 79 13 93 99 1 1 1 151 200 225 245 262 275 


Sr — 


Invbragsa 


REG001 


5-7 13 2041 61-63 93 100 1 10-111 130149 131 199 206 21133)243 

303-303 330 


salivary ftand 




SALOOI 


5 14 236170 91 105 )11 137 162 245 276215 


skin fibroblast 


ATCC 


SFB002 


325 




Clontech 


srNooi 


12 14 17 21-23 41 44 46-47 60 63 71-73 1) 16 94 100 105 121 126 
))) 136 131 171-173 173 )13 115 203 205 207116-217 233 23 3 23*- 
239 245 250-251 276 215 333 


skeletal 

muscle 


Clootech 


SKM001 


12 14 26-27 )5 76 91 10] 11126) 




Clanlrcb 


SPCO01 


5 14 21-22 25-27 34 43 41 61 67 70-71 7* 91 95 111 126-117 154 173 
199 2)2 223 235 211 




Oontech 


SPLcOl 


13)41 121322 






STO001 


4 21 25-27 31 53 61 63 76 104 1 1 1 115 155 215 £25 231 262 273 277 




aonteeh 


THA002 


20 37 74 11) 114 130 149 117 193 206 209 216150-25 ) 253 261 




aoosech 


THM001 


4 9 14 1121 23 26-27 41-4] 39 61 69 (3 93 100 106 114 124 126 12*- 
129 133 155 1 70 171 24 3 25 1 277 






THMc02 


12 20-21 26-27 35 40 41 59 61-62 64 66 69 71 94 99 106-109 1 12-113 
111 126-129 140 157 161-162 164 170 173 191-192 201-209213 231- 
222 233 260 271 216 291-292 303 307-309 316 


thyroid dud 




THR00) 


4-7 11-12 14-15 1121-23 33 35 40 46 59 69-74 76 71 13 15-6691 93 
97 105-106 IM-109 114 117 123 126131 131-139 145-146 151-153 
165 173 190 194 206 235 3)4 263 263 276 279-210 293 297 324 






TRC001 


49-30 60 63 73-74 76 11 134 171 235 250-251 364-365 




Clontecb 


17TR001 


3 5 12 14 1721 26-27 33 50 69 1597 1 17 131 



The 16 tUsueftnRNAi rod their vender sources are as follows: 1) Normal adutt brain 
mRNA (mvitrogen), 2) Normal adult kidney mRNA (Invitrogen). 3) Normal fetal brain 
mRNA (InyitrogenX 4) Normal adult liver mRNA (Invitrogen), 5) Normal fetal kidney 

5 mRNA (Invitrogen), 6) Normal fetal liver mRNA (InvitrogenX 7) normal fetal skis mRNA 
(Invitrogen), 8) human adrenal gland mRNA (Clootech), 9) Human bone marrow mRNA 
(Clontech), 10) Human leukemia lymphoblastic mRNA (Clou tech), 1 1) Human thymus 
mRNA (Clontech). 12) human lymph node mRNA (Clontech), 13) human soVspinal cord 
mRNA (Clontech), 14) human thyroid mRNA (Clontech), IS) human esophagus mRNA 

10 (BioChain), 16) human conceptional umbilical cord mRNA (BioChain). 



113 



WO 02/059160 PCT/US01/42930 



SEQ ID 

NO: 


Act eitl »a 


Spedct 


Description 


Scare 


% 
lav. dry 






norvedous 








371 


AF195534 


Rattus 
norvedcus 


GERo9S 


451) 


99 


379 


AA063321 


Homo sapiens 


01-OCT-2001 It- J AN- 2001 Amino add 
sequence of a human lipid metabolism 
enzyme. 


5)1 


100 


310 


AAB6117I 


Homo sapiens 


24-APR-3001 21- JUL- 2000 Human RECAP 
polypeptide, SEQ ID NO: L 


946 


100 


Ml 


BCO04546 


Homo sapiens 


disrupter of sUendnj 10, clone MOC1 1390 
IMAGE:3946633, mRNA, complete eds. 


3431 


100 


312 


AAY0236I 


Homosepkns 


I3-JUL,I999 06-OCT-199I Pdypepude 
identified by tSe siend sequence trap method. 


979 


91 


31) 


AAA 63 460 


Homo sapiens 


26-MAR-2O01 26-MAY-2000 Human breast 
enver ttiocitttd cntiftx) protein ic<jucTic*> 
SEQ ID NO H2. 


9*4 


99 


314 


AAB63460 


Homo sapiens 


36-MAR-2001 16- MAY -2000 Kumea breast 
cancer associated antlxcn protein sequence 
SEQ ID NO 122. 


9*4 


99 


313 


BC001061 


Homo sapiens 


clone 1MAQR:282373I I mRNA. partial cds. 


2994 


99 


316 


AKOO39S0 


Mm musculus 


putative 


623 


97 


317 


AKO0I527 


Homo sapiens 


FU 1 0665 fls. clone NT3RP3006200. 


4109 


99 


311 


BC014442 




done MOC 22964 IMAGE 416632I. tnRNA, 


3)3) 


100 


319 


BCOOOOtt 


Homo sapiens 


dans MOCJ262 1MAOEJ50631S, mRNA, 


1464 


95 


390 


BC0O4393 


Homo sapiens 


Straiiar to RIXEN cDNA 23 1 004 5 B0 1 cot, 
dona MOC; 10974 IMAGE3633540, mRNA, 


1)43 


9V 


391 


AX 026303 




FLT22649 fls. done KS107332. 


930 


99 


393 


AX 0014 11 


Homo sapiens 


FLH0549 flXdcoe NT3R>*3001976, 
modentdy similar to Mm muscttha 
eehaodulin-bindina protein 5HA1 mRNA 


371 1 


too 


393 


AAB93202 




26-JUN-2O0I 21-AJL-2000 Human protein 
sequence SEQ ID NO:l 216*. 


3549 


99 


394 


AAG751Q2 


Homo sankns 


03-SEF-2001 31-SEP-3000 Humes calms 
cancer endtcn protein SEQ ID NO-JI66. 


995 


100 


)96 


AF0060U 




proteiacomplc3nitxmilpl6-Arc (ARC 1 6) 


371 


100 


397 


BCOQ5131 


Homo sapiens 


State to Rd£n cDNA 3010003303 com. 
dona MOC 11102 D4ACEJ131647. mRNA, 


149 


99 


391 


AX 01 0219 


Mas musculus 




154 


73 


399 


AF226033 




(HT0N29) mRNA, com pirn cds. 


1367 


100 


400 


AF090930 




KQ0471 PRO047B mRNA, complete ods. 


ISO 


19 


401 


AF) 110*4 


Homo sapiens 


PRQ19I4 


350 


91 


402 


BC007213 


Homo sspkns 


rtboaonul protda S 1 1 . done MGC 1 5631 
MAOE:)34 3139. mRNA. compktt edx 


*34 


100 


403 


AX 025 3 92 




FU31739 fls, done COLF4061. 


43)1 


99 


404 


AF07761S 




beta indadble nuclear protein TtNP I fTINJl) 
mRNA. complete eds. 


1364 


100 


405 


AK027709 


Homo sapiens 


FUMtO) flvdoneNT3RP400l443. 


2963 


99 


406 


BC0060Q2 


Homo sapiens 


SbnUar to RltCEN cDNA 1 190003PI7 fene, 
done MOC: HI 1 7 IMA OE : 4347379, mRNA, 
complete cds. 


666 


100 


407 


M I09C2 




AHNAK nudcoproteln mRNA. 3' end. 


1329 


99 


401 


AAW90962 


Homo sapiens 


1 4JUU2000 06-NOV- 1 991 Human CSOFJ 


2346 


99 



I IS 



WO 02A592M 



PCTniSOlMIWO 



WO 02/1159260 



pcmisoi/mso 



SEQ ID 

NO! 


Aceesstoa 
Ne. 


Spado 


DMClipttM 


Scon 










lre*s«T 






409 


AK0277I5 


Hmao tepana 


FU1 4109 flj, doe* KT2W4O0I C3. «etkjy 
similar to PLATEUTT-ENDOTHEUAL 


1293 


100 


410 


BCCIJ921 


Homo sapiens 


doM MOC:1771 IMAOE:3901916, mRNA. 
oornpiett cds. 


2116 


100 


411 


BC0IS317 




Similar to suppression of tumcrtgocidty 13 
(colon cardtsocni) (Hsp 70- Interacting 
pratea* done MCC2I0S3 
IMAGE: 4423762, mRNA, compfam cds. 


302 


100 


41} 


L26333 


Cavia 

porcdha 


doc finger protdn 


1493 


99 


413 


AF209I91 


Homo aepkm 


finger protein 277 (ZNF277) mRNA. 
complete cds. 


2337 


100 


414 


AEO01399 




OAF domain prutem (cydic at tignd 


171 


33 


415 


AAY4I226 


Homo Hpacas 


01-DEC-I999 IO-MAS-1994HBmen prostate 
ctnccr B CS9Mlitcd protein 1 2. 


1204 
163 


96 

23 


416 
417 


M94319 
AO 17425 


Lollgo peaJd 


(GAC-l) mRNA, complete cds. 


3725 


91 


411 


AF 116675 




PRO 194 J 


237 


100 


419 


AAG73932 




03-SEP-2001 2WEF.2O0OHtaM»etnan 
eweer mUiea pretrin SEO ID N04696. 


1413 


100 


420 


AKOCOIOO 




FU20O93 ft*, done COL04263, 


141 


100 


421 


BCO03326 




rfcosotnd protdn L27b, dm MOGI2412 
[MAOE:4052417. mRNA, comokto ods. 


754 


99 


422 


Aft 1916 J 




PR02I76 


470 


97 


424 


AF13U63 




PRO 1677 


161 


99 


423 


X 14361 


Homo sapiens 


CR1 feno for C3b/C4b receptor SCR9 (or 16) 
C-term. ex do SCR - than eonseasut repeal. 


133 


100 


426 


Z24723 


liomo espies* 


miioeea j~*»-iM^ jen* mig-2, — 
CDS. 


J376 


99 


427 


AJC027317 


Homo sapiens 


FU146II ftv done NT2RP20O427O, weakly 
1 trailer to PROTEIN PTM 1 PRECURSOR. 


1103 


100 


421 


A COW 770 


Hotso sapiens 


1 1 . BAC CIT-HSP-3 1 let (BC269730) 
cortfaidnj Hm hFENl gene, complete 


1327 


M 


429 


AK026262 




FU22609 fla, doneHSl04913. 


1795 


99 


430 


DC0O7279 


rlomompien. 


dQM F LB 5214, done MOC 13622 
rMAGF.JM 3210, mRNA, complete cds. 


416 


100 


431 


AL113035 


Homo npicni 


cDNA DKFZp434017t (from done 
DKFZp434Gl7l). 


1)36 


99 


432 


AFI66I23 


Homo sapterts 


N mRNA. partial cds. 


1116 


99 


433 


AF161370 




mRNA, partial cds. 


124 


100 


434 


AK00OI6I 


Homo sapiens 


FLI20I34 as, done COL08740. 


214 


100 


433 


AK001714 




FU 10922 fls, done OV ARC 100042a 


614 


100 


434 


BC01I396 


Homo septan 


clone MOC: 17720 LMAGE3I70711, mRNA. 
complied,. 


1080 


100 


437 


AF165527 




(DOCRI) mRNA. complete cds. 


139 


100 


431 


AP23Q200 


Homo sapiens 


mRNA, partial cds. 


331 


93 


439 


BC0OW61 


Homo tapjcus 


Similar to RIKENcDNA 1 1 100590 10 gene, 
dona MCC: 14734 IMAGE:4277I04, mRNA, 
complete cds. 


791 


100 


440 


BC007170 


Homo upter.i 


DC6 pratdn, done MGC: 14435 
IMAGE:4303290, mRNA, complete cds. 


503 


100 


44] 


AAA 20167 


Homo sapient 


30.APR.200 1 1 7-JUL-ZOQO Human protdn 


2066 


100 



116 



WO 02/0592*0 PCT/USO1/42950 



SEQ ID 

NO: 


Accession 

No, 




Description 


Seort 


H 
Ideatity 


470 


AAY0S3I7 


Homo sapiens 


25-JUN-I999 Dl-SEP-1991 Human secreted 


15] 


99 


471 


AAY66721 




OS APR- 2000 02-JUN-1999 Membrane- 
bound protein PR051 1. 


1176 


93 


472 


AAB1Z144 




02-FEB-2001 17-NOV-l 999 Hydrophobic 
domain protdn Isolated from WER1-RB cells. 


1106 


100 


474 


AL02239I 




sequence from PAC 434014 on chromosome 
IH32.3..4I. Contains (he KSD1 IB 1 gene for 
Hydro* ysteroid (ll-beta) Dehydrogenase 1, 
me ADORA2BP adenosine A2b receptor 
LIKE paeudogerm, the 1RF6 feno for 
Interferon Regulatory Factor 6 and two novd 
genes. ContBins ESTs and QSSa, complete 


575 


too 


473 


AF324I30 




transcript 1 1 protein (ILT1 1) mRNA, 


1590 


100 


476 


AJ306731 




for RhoOAP protdn (RICH 1 tml 


•46 


100 


477 


BCO06I16 


Homo sapiens 


Similar to RJKEN cDNA 3 IOOOO2B03 gene, 
done M0C:I2993 IMAGE J5044 53, mRNA, 
complete cdv 


2063 


100 


471 


AK0O1077 


Homo sapiens 


FUJ0213 fit, dona HEMBAI006737, 
weajdy similar to ANKYRIN, DRAIN 
VARIANT % 


112 


100 


479 


AAOS9322 




1 1 -SEP- 200 J 07-DEC-2000 Htaaaa aeerated 
protdn, SEQ ID NO: 442. 


923 


91 


410 


AAE027D 


Hcae« sapiens 


06-AUO-2O0I 06-DEC-2000 Hmnan sb 
trtruraemtrsce tptrhtllil «mijeo of prr»uc» 

(STEAPyJ protdn. 


2392 


100 


411 


AK023537 




FU21 114 fts, done HEP02163. 


3021 


99 


412 


AJ007590 




for XRP2 protdn. 


1766 


100 


413 


AA093264 




I1-SF.P-200I 06- DEC- 2000 Human protein 
HP) 01 60. 


141 


100 


414 


AB02725I 


Homo sapiens 


for basal transcriptional activator hABTt, 
corspieta cds. 


1401 


100 


443 


BC00031I 


Hcnosapkaa 


Similar to brain add-aotubU protdn 1. dona 
MOC: 135 5 JMA0E3122174, mRNA. 
camptn.edu 


1137 


99 


416 


AK00U23 




FU1056J fls,dnne NT2RP20O2769. 


I69S 


99 


417 


BC013322 


Homo rajrlf nf 


dooa MOC1 34 11 IMAGE; 40776JI, mRNA. 


1439 


99 


40 


AK0O2030 




FU 1 1 1 61 fts, cfana PLACE1 007274, 


1029 


100 


In" • 


BCO0J3TI 


Homo sapiens 


hJlVn ability (roup (rnrthkona 
rMAGB:290l3Ii mRNA, completa ods. 


1140 


99 


490 


AKO0I159 


Homo sapiens 


PU 10297 fls, done NT2RM1 00 1074, 


764 


100 


491 


AK000020 




FU2O013 fts, clone ADKA034JJ. 


1613 


100 


492 


AX00I322 


Homo sapiens 


FUI0460 fts, done NT2RF 1001475. 


1207 


100 


491 


AK0OI322 


Homo sapiens 


FIJI 0460 fts. done NT2RP 1001 475. 


192 


91 


494 


AY0O1291 




prottasa (SENT!) mRNA. completa cds. 


Ilt4 


99 


493 


AF4I3010 






9114 


99 


496 


AK 000 154 


Homo sapiens 


FU20 1 47 fts, done COL07934. 


673 


100 


497 


AK 00)001 


Home sapiens 


FU10139 fts. done HEMBA1001173. 


631 


100 


499 


AK027124 




FU2347I fts. dona HS1 11969. 


1773 


99 


301 


BC0I2024 




elnetechora protam CENP-H, done 
MOC21431 IMAO£:45I0607. raRNA. 
completa cds. 


1214 


too 



111 



SEQ ID 

NOt 


Aecsttton 
Ne> 


Spadaa 


DaacdptlM 


Seawa 


tdntirj 














442 


AAB01910 


Homo npimf 


JO-AUO-2000 22S£P-I999 Human eecntsd 
protdn atijni im ii mrpdH by gene 20 SEQ ID 

N067. 


1112 


100 


443 


BC003026 


Homonpkns 


dona IMAGE3I23490, mRNA, partial ods. 


J54 


M 


444 


BC003127 


Homo sapiens 


Similar to sdcooeavtatn X, 1, dooa 
MGC3344 tMAGE:290SI3»\ mRNA, 


327 


100 


445 


AKOOOI43 


Homo sapiens 


FU20I36 3s. dona COLO7061, 


2260 


100 


446 


AK0003U 


Homo sapiens 


FLQ031 1 fls. dona KA1A2329. 


2375 


100 


447 


BC002364 


Homo sapiens 


bmdmt, dooa MGC 1677 IMaCE;2964334, 
mRNA, coopteta cds. 


2449 


91 


441 


AK023645 


Homo sapiens 


FU2I992 fls, dooa HEP06554. 


920 


It 


449 


AAB95261 


Homo sapiens 


26-JW200I 2WUL-2O00 Human protdn 
•eouenceSEQIDrtChl7462. 


1701 


99 


450 


AP11J531 


Homo sapiens 


sr^Jto^prptemreRr^ 


1100 


100 


451 


AAW7I167 


Homo ispicns 


13-APR-1999 1 IJUN-1991 Human secreted 
protdn encoded by fene 42 done HFFAT33. 


795 


100 


452 


BCOI4943 


Homo sapiens 


osorMcmdeoride adeaytyl transftrase, dona 
MOC22925 [MAQS:4I74I47, mRNA, 


1451 


I0U 


453 


BC00034I 


Homo npjnit 


rfaosomd protein L3S. done M0C:1512 
IM AOE2960917, mRNA, completa cds. 


591 


97 


454 


AJ277391 


Homo sapiens 


for p15-2a protein (p15»2 ctm\ 


749 


100 


453 


AK000927 




FU 10065 fts, done HEMBA 1001455. 


3143 


100 


456 


AB045I1I 




ebRNA, cocDpictr cds. 


1192 


99 


457 


AAZ51355 


Homo ttpiens 


06JUN-2000 20-AUO-I999 Human wild 
W «ri«Ah re c«in, siraue K1S fhXIS) fene. 


2191 


99 


451 


AF146696 


Homo iapieni 


pAB195 FOXP1 (FOXPI) mRNA, completa 
cds. 


1639 


100 


459 


BC009401 


Homotttpku 


natural killer cdl traascript 4, dona 
MOC15353 [MAGB:4300407. raRNA, 


914 


100 


460 


BCO10337 


Homoospien, 


activated UNA polymerase U trwscription 
eofactor 4, done MGC: 1 7295 
0>tAOEJ457167.mRNA. comptetacds. 


363 


99 


461 


AF076642 


Homo aniens 


of O- protein eigoalui* 1] mRNA. completa 
cds. 


1211 


100 


462 


AFl 16711 


Homo sapiens 


PRO29O0 


396 


100 


463 


AABU919 


Homo sapiens 


04VFEB-2001 01-MAR-2000Anovd 
poiypeptide dcsicsaiad PR04J56. 


1137 


99 


464 


AC0234I6 


AxaWdopds 


F50U.I2 


133 


36 


463 


BC0O2737 


Homo sapiens 


cytochruae c codosse subunii Vila 
polypeptide I (muscle), done MGC37I6 
IMAGE:J63 1 740, mRNA, complete cds. 


247 


100 ' 


466 


AY037H5 




ttromal IvraphopoicUn (TSLP) mRNA. 
complete cds. 


123 


100 


467 


M 13141 


Homo sapiens 


U2 small nudes/ RNA-assoclated B" antigen 


631 


100 


461 


AK026916 


Homo sapiens 


FLJ23 263 fls, done COL06I29. 


2612 


99 


469 


AAY053I7 




25-JUN-I999 0S-SEP-I99J Human socreted 
prptcbi hn9*7 U 


1508 


too 



117 



WO02M99260 PC17US01/J295O 



SEQ ID 

NO: 


Accession 

No. 


Spades 


Descrtptioa 


Scar* 


H 
Identity 


502 


U40407 


synthetic 


T cdl receptor alpha chain 


1119 


io ; 


503 


AF043179 


Homo sapiens 


cell receptor beta chain (TCRBVUSU 
TCRB72S1) mRNA, eompiete cds. 


611 


73 


504 


AFl 16671 


Homo sapiens 


PROI99J 


517 


100 


305 


AB05II53 


Homo sapiens 


fans for rho-OTPasa activaung protein, 


1766 


91 


306 


ABO46074 


Macsca 

fajdcularii 


unnamed protein product 


513 


13 ; 


507 


AJC0Q2141 


Mus musculus 


putativa 


429 


14 


501 


AAB01973 


Homo sapiens 


JO-AUO-20O0 22-SEP-1999 Human aeerated 
protda sequence encoded by gene 27 SEQ CD 

NOI30, 


1753 


91 


509 


AK00O74O 




FU20733 fls, done HEPO1550. 


4651 


100 


510 


AL136131 


Homo sapiens 


cDNA DKFZp434N2433 (from dona 
DKFZp434N2435): completa cds. 


SOI 


100 


511 


BCO0I413 


Homo sapiens 


dons MOC:) 4552 LMAGE:4333393 I mRNA, 
completo cds. 


1706 


99 


513 


A7277275 




for rape- 1 (rape gene). 


3016 


100 


314 


AB042363 


Homo sapiens 


mRNA for casein kinase I gamma 1L, 


1739 


too 


SIS 


BC0ISS97 




dona IMA OE: 464 9491, mRNA, partial cds. 


719 


63 


516 


BCO01277 


Homo iipUni 


MOC: 5099 IMAOEJ462392. mRNA. 
cotaplett cd». 


1103 


100 


517 


AF01I126 


Orosophila 


BR luz&cn praCdQ iWadulm km \Act 


409 


73 


319 


AK02365I 


Homo sapieoj 


FU 13 519 fls, done PLACE 1009301, weakly 
similar to GLUCOSE REPRESSION 
MEDIATOR PROTEIK 


1411 


too 


320 


AKOO037I 


Homo sapiens 


FU20364 fls, dona HEP 17154. 


2040 


100 


522 


AAB24Z2I 




07-FEB-2XI D6-APR-2O00 Human reside 
assodatedjrotdn 7 SEQ ID NO:7. 


1293 


100 


523 


BC013317 


Homo sapiens 


Similar to RIKENcDNA 11 100O1O19 gene, 
dona MGC:216!9 IMAGE: 44 00374, mRNA. 


429 


100 


324 


BC00141I 




RKEN cONA 2010IO0OI2 gene, dooa 
MOC14113 CMAGE.-4 133274, mRNA, 


404 


97 


526 


AF360739 




protdn SS-56 (S3-56) mRNA, completa cds. 


2611 


99 


527 


OC0I3723 


Homo sapiens 


dona MOOI 7991 D4AGEJ922049, mRNA. 


712 


100 


529 


AF230201 


Homo sapiens 


mRNA, comphneeds. 


396 


too 


530 


AK001914 




FUJI 122 Qs, dooa PLACE 1 0061 59. 


631 


100 


531 


AX 000530 




F1J20S23 fit, dona KAT10456. 


691 


100 


532 


U37134 


DrosophQs 
maaanogaster 




241 


23 


333 


U37I34 






244 


23 


533 


AB033133 




completa cds, tesrj>apedfle KcneX 


>3U 


100 


536 


AFI534I7 


Hnmotapien* 


9 open reading frame 6 mRNA, completa cds. 


221 


100 


537 


AJ277357 


Homo tapiess 


geaa ftr mitodunsHaJ 5-(3> 
oteKyrfborsudaotidase (dNT-2 gene), eaooa 


617 


too 


331 


AF127564 






154 


42 



119 



WOOMK92W 



PCT7US01/42950 



WO 02A1S92M 



PCT/US01H29S0 



SEQ ID 


Actus ton 


Spades 


DncripCtea 


Scorv 


% 

Identity 






rbstiaoa 








uo 


AK 000442 




FU204J5 fls, dam KA TO J 164. 


1513 


99 


541 


AF27I541 




protein ACT mRNA, complete cds. 


1637 


99 


342 


AAY99440 


Homo sapiens 


CUJ-AUO-200001-SEP-1999 Human 
PRO 1 564 (UNQ770) imtno edd sequence 
SEQ ID NO 347. 


3401 


too 


SO 


ALl 17491 


Homo salens 


cDNA DKF2>434N23 1 (from dooe 
OKPZS434K23 1 partial cds. 


7293 


100 


544 


BCO0JI79 


Homo sapiens 


done MOC4419 1MAGE:295I051, mRNA, 
complete cdi. 


792 


100 


345 


AAE031I6 


Homo sapiens 


I2-SEP-2O01 I2-JAN-2O01 Human drug 
netibotlsmi enzyme (DME- 1 7) protein. 


1093 


99 


346 


AAY94926 


Homo sapiens 


I6-JUN-2000 D-AUG-1999 Human seemed 
protein done rd232_3 protdn sequence SEQ 
IDNDtSI. 


1571 


99 


547 


AK026027 


Hoaosglen, 


FU22374 fls. done HRC06766. 


647 


too 


541 


ALI375M 


Homo aliens 


cDNA DKFZp4340 1 3 1 0 (from dooe 
DKF2p4J4OI3l0); partial cda. 


246 


97 


550 


AF3 3 2026 




protein 1 nRNA, conpfcocs cds. 


3015 


99 


552 


AK025140 




FU221 17 fls, done HRC01 029. 


911 


100 


JJJ 


BO013II7 


Homo sapiens 


dooe M0CI7I 1 IMAGEJU2749. mRNA. 


1126 


100 


3S4 


BC0I4IU 


Homo espkns 


Similar to ccotropie vtrel Integration site 5, 
dona M0C2M44 IMAGE: 4342709, mRNA.. 
oomptetaccb. 


2691 


97 


555 


AK016622 




putative 


1413 


97 


537 


AFIII263 


Homo sapiens 


domain cccteiniag 2 (EHD2) mRNA, 


2116 


99 


351 


A POO 1660 


Kocao espkns 


DMA, chromosome 2 Jq, section 4/103. 


1424 


100 


359 


BC001711 


Homo sapiens 


ribceomal protein L44, dona MOC:2064 
IMAGBJ353669. mRNA. complete cds. 


342 


100 


560 


AFDII941 


RattO^ 
BorvcglcBS 


soluble hJtuylyl cyclase 


142 


31 


Ml 


AF37II29 


Homo sapiens 


domain containing adaptor protein 7TRA7 


1227 


» 


562 


XOM03 


Homo sapiens 


mRNA fragment for T-cetl receptor alpha 


140 


90 


563 


AAY39U3 


Homo sapiens 


07-DEC-1999 26- WAR- 1 999 MHC Class D 
p4l sped ftc region. 


947 


99 


564 


AB026707 


Home apieai 


for POAF.ii protein, complete cds. 


429 


100 






Mm muscuhis 








566 


BC013319 




done IMA0E:4401937, mRNA, partial cds. 


421 


100 


567 


AFl 16669 




PROU2I 


237 


100 


361 


AK0OO321 


Homo sapiens 


FU20321 fls, dona HEP093I0. 


5507 


99 


569 


AF263913 


Mus muscutus 


fldgetin 


3164 


97 


570 


AX015O17 


Mtt» musculus 


putative 


633 


so 


572 


AK0O1673 


Homo sapient 


FU108II fli.doneNT2RP4O0O933. 


3661 


100 


373 


AAY96059 




05-DEC-2000 02.MAR-2OO0 Human 
tnhfaitodna kinase C 


617 


100 


374 


AK00O207 




FUZ0200 fls, clone COLF 1 206. 


2J00 


99 


573 


X52140 


Rattus 


precursor polypeptide (A A -21 to 1 132) 


5429 


17 


576 


AK005909 




punitive 


393 


100 


577 


AAB0M70 


Homo upltm 


tJ.JAN.I0O I 03-MAR-20O0 Amino acid 
icqueoce of I humia iccjetofy protein. 


590 


100 



120 



WO 02AK92M PCT/US0 1/42950 



SEQ ID 

NO! 


No. 


Spades 


DeKripdu 


Score 


Identity 








NO-J4M. 






615 


AF161J45 


Homoupieas 


mRNA, partial cdi. 


439 


100 


616 


AFl 16694 


Homo sapiens 


PR02219 


351 


II 


617 


AAE03643 


rlonenpant 


06-AUO-2001 05-DbC-2000 Human 
ex traeel hilar matrix and cell adhesion 
mol«ule-7(XMAD-7). 


1974 


91 


620 


AL133640 


Homo upkm 


cONA DKFZp3»6C1021 (Irom done 
DKF2pit6C102l); partial cds. 


2149 


100 


621 


BC003369 


Homo sapiens 


riboaomal protein, larps, P 1 , clone 
MGC:5213 IMAGE^900I46, mRNA, 
cooplcta cds. 


161 


76 


622 


BC012124 


Homo npienj 


done MOC1201M IMAGE:4S64707. mRNA, 
complete cda. 


•10 


100 


625 


AK001513 


Mm rautcutus 


putative 


440 


50 


626 


M32639 


Homotapieni 


salivary statberin fcne, otonj 2-6. 


276 


17 


627 


BC0C82S2 


Homo sapiens 


Similar to SH3-4omain binding protdn 1 , 
done MOCI050J IMAOEJ6397I2, mRNA. 


197 


96 


62S 


AAOO400Q 


Homo sapiens 


06-OCT-2000 21-FEB-2OO0 Human secreted 
protein, SEQ ID NO: 1011. 


515 


100 


629 


ACQ! 1473 


Homo sapiens 


19, BAC BC349l42<CTC-5ltB2X eompld* 


1393 


100 


632 


AAY126I5 


HocMatpien* 


02-AUG-2OO0 I2-OCT-I99I Human PTHrP 
monoclonal antibody done ICI-3 protein 
SEQ [D NO: 14. 


761 


II 


633 


AAA 13339 


Hone capita* 


21-FES-2001 O4-APR-2OO0 Human immune 
systan molecule from Incyta dene 2907049. 


637 


91 


634 


AC0I13I3 


Homo sapiens 


14 dona Rf 1 1-51H3 map 14^31. complete 


III 


100 


633 


X03249 




cpsilotv4 beta-ejebm 


321 


79 


636 


AB046099 


Macao 


agpajmajq protdn product 


395 


U 


637 


ACO06033 


Homo tapirm 


clone RPI 1-121 Al from 7pl4-pl3. complete 


1017 


95 


631 


BC00944J 


Homotapka* 


Similar to CO 10951 gene product, done 
M 0016372 [MA QEJ 927220, mRNA. 
complete cdx 


•41 


99 


639 


AL359620 




cDNA DKFZp762P2l 1 1 (from done 
DKFZp762P211l>. 


613 


100 


640 


ABO03II4 


Honw anient 


ft»LSLR.eom3*«i*ed». 


UO 


59 


641 


AB03692I 


Pafm major 




797 


69 


643 


AF214422 


Homo aaniaja 


eompaetaedx 


4694 


100 


6*6 


AE00O6J9 


H eras ■aniens 


receptxr alpha data locus from bases 250472 
to 501670 (section I of 5) of the Complete 
Noclootida Sequence. 


377 


100 


641 


AAR5974I 




13- FEB- 1993 1 4-OEC-l 992 T call receptor 
Valpha2J chain. 


636- 


100 


649 


AJQQ447I 


Hono Mptett 


br TCR alpha chela, tpedfle (br Mage 
3/HLA-A1 


1321 


94 


650 


AF043I79 




ceil receptor baa cfeaia (TCRBVI 3J). 
TC3U3J2S1) mRNA, complete cda. 


I2S6 


92 


631 


AA074462 


Hoeao t^ksts 


Q3-SEF-200I 21-5EP-2000 Konan colon 


143 


73 


652 




K-ao-pU. 




217 


ft 



123 



SEQ ID 

NOt 


No, 


Spacka 


DaacrtBtsea 


Score 


% 
Identity 


371 


AJ296I73 


Mas mttscuha 


OATS protein 


312 


96 


310 


AE00336I 


DroaophUa 


C013947 gens prodaol 


US 


42 


512 


AK02J1I7 


Homo sapiens 


FU 13035 (Is, done NT2WJ001Jis\ weakly 
similar to HYPOTHETICAL 39.0 KD 
PROTEIN 77ID9J IN CHROMOSOME n. 


1664 


99 


513 


BCOI1I70 


Homo sapiens 


Similar to mesenchymal stem cell protein 
OSC43, dona MGC 19932 IMAOE:2960O99, 
mRNA, complete cds. 


1334 


100 


515 


BC0O3363 


Homo sapient 


guanine nucloodde Unding protdn (G 
protdn). gamma S, done MGC: 1 969 
1MAGEJ502I79, mPJ^A, complete cda. 


333 


91 


516 


AU335521 


Arabtdopsis 
tnallsna 


putative protein 


143 


21 


517 


AY014213 


Homosspiens 


mRNA, complete cds. 


1066 


100 


311 


AK020796 


Musmtacalus 


putative 


319 


15 


319 


AL034541 


Homo eapsens 


DNA sequence from done RP5-I I03Q7 on 
chnxoctsorae 20p 1 2.2- 1 3, Coctairu up to 
three novel genes, the gene fcranovd protsfa 
timUer to moose VMP, (be gene far e oovd 
protein kfaojsj doaaifasi containing protein 
similar to ohoaphoprorxm C1FW and rat 
NTPK, and the SOX 22 gene (brSRY (so- 
cfclcrmiiiijii rcxioa Y>bcx 22. Conteins five 
CpO lilenrh, ESTs, STSs end OSS s, comptet* 


262 


100 


590 


AK023014 


Homo sapiens 


FU13022 fls, done NT2RP300O733. weakly 
similar to NEUROFILAMENT TRIPLET H 
PROTEIN. 


1144 


99 


391 


X97966 


Homoaapien, 


mRNA Tor cakypnesioe. 


963 


100 


592 


X97966 




mRNA for calcyphosine. 


660 


93 


594 


BC00247I 


Home sapiens 


coeaplexin 1, done MOCJ0V7 
IMAGEJ349T79, mRNA, complete cds. 


661 


W . 


596 


BC 007 3 94 


Homo sapiens 


donaMOC: 16291 IMAOEd 134019. mRNA, 
complete cds. 


217 


15 


591 


X1373I 




novd branvspedfrc protdn 


326 


35 


600 


AJ31035O 




for SMC5 protdn. 


no 


97 


601 


BCO01466 


Homo sapiens 


ring-box 1. done M 001411 
IMAGEJ13I751. mRNA. ctmtpssta cda. ' 


131 


100 


602 


AK0122I3 




putative 


1711 


96 


603 


AF7J1062 




binding protdn mRNA complete cds. 


1551 


99 


605 






06-OCT-2000 21 -FED- 2000 Human secreted 
protdn, SEQ ID NO: 6315. 


214 


93 


606 


AAG01931 




06-OCT-2000 21 -FEB- 2000 Human secreted 
protein, SEQ ID NO. 6012. 


159 


73 


601 


AK.001757 




FU10195 fla, done NT2RP4002903. 


1300 


100 


610 


U20197 


Homo sapiens 


done 475/1 melanoma uMqdtous mutated 
protein (MUM-1) mRNA, partial cds. 


2133 


100 


611 


AE003I3S 


XyleUa 

fraMosa 9a5c 


bypothctical protein 


101 


39 


612 


AK002II3 


Homo sapiens 


FU! 1323 lis, done PLACE 1010362. weakly 
similar to 1-PHOSPHATIDYUNOSiTOL 
PHOSPHODIESTERASE PRECURSOR (EC 
3.1.4.10% 


451 


33 


614 


AAB419I0 


Homo sapiens 


OI-FEB-2001 31-MAR-2OO0HumsnORFX 
ORFI744 polypeptide secuence SEQ ID 


116 " 


76 



12) 



WO02/DS92K PCT/US0 1/4 2950 



SEQ ID 

NO: 


Ma. 


Spedae 


Deacrtption 


Scare 


% 

Identity 








dons HTELR92. 






654 


AAY70437 


Homo sapiens 


21-JUN-2OO0 02-SEP-1999 Human 
membrane channel proUin-7 (MECHP-7). 


1423 


97 


635 


AJ406931 


Horaotapieiu 


tw keratia tssodsted protein 3.1 (KRTAP3.I 
tens). 


591 


100 


656 


AK000366 


Homo sapiens 


FU203S9 fls, done HEP16626. 


2151 


100 


657 


AFl 16641 


Homo sapiens 


PR02I33 


370 


91 


651 


BC0Q2503 




F, done MGC: 1613 D4AOE:305 1263. 
i7iRNA k coraplebj cds. 


222 


14 


659 


D17009 


Homo sapient 


lambda gene locus DNA, clone: 24 1 A 10, 


1122 


99 


660 


AX 000349 


Homo sapiens 


FU20342 6s. dona HEP 13572. 


3021 


99 


661 


AK0IO756 


Mus rausculus 




653 


14 


662 


AE006J60 


lactbaubap. 
tact is 


HYPOTHETICAL PROTEIN 


217 


34 


663 


AC004I32 


Konso tatpiem 


done RP4-539M6 from 22, complete 


220 


100 


664 


ABO37902 




AKR mRMA for truncated eldo-teo 
reductase type A, «xnpl«a oris. 


670 


100 


665 


AF 060511 


Homo wpienj 


016bl0 MyOI6 protein mRNA complete cds. 


133 


52 


666 


3433014 


DroscpbiU 
mctanogastar 




153 


62 


667 


AR022I21 


Homo s^isina 


FLU 2066 fls, clone HEMBB 1002266, 
moderately ttmOar to NEURONAL 
PROTEIN. 


1397 


100 


669 


ALI375I2 


Homo sapiens 


CDNA DKFZp564E0 174 (from dona 
DKFZp564E0171): partial cds. 


751 


100 


670 


S61015 


mRNA, 1020 
nt).{Horao 




1664 


100 


671 


UI9336 


Homo sapiens 


daas 111 region contain fas, N0TCJ44 getse. 
partial eaojueoca, botMoboa PBX2 (H7BX) 


2133 


100 


products (RAGE) gene, complete cds, and 6 


672 


UI9336 


Homo tepiens 


class 111 region contamiai NOTCH4 gene, 
partial seoueeca. rsetnooboa PBX2 (H7BX) 
esse, receptor tor edvanced gtycosytaaon end 
products (RAGE) gftw, complcta cda, end 6 
tasMetslilWd eeb\ cotaptata semjence. 


2094 


96 


673 


ALl 34 744 




CDNA DKFZP434K03I2 (from done 
DKFZp4 34X05 12); complete cds. 


962 


94 


674 


AFI25 5 3 3 


Homo sapiens 


homdoi mRNA. complete cds- 


502 


95 


675 


AF227I30 


Home sapiens 


tzsU receptor T2RJ rene. Complete cds. 


1629 


100 ! 


in 


AB046626 


Macao 

faadeutaris 


hyperheticd Droeda 


291 


93 


671 


ACOC2077 




caimkclow LUCAU from 3pli-3, 


1143 


100 


679 


AE000659 


Homo iipieni 


receptor eipha delta bcus Irom bases 250472 
to50l670(sactieo2of5)cftbeC«nplete 
Ntsdcoooa Secuenea. 


563 


too 


610 


AAY9936I 


Homo sapiens 


04-AUO-2000 01 -SEP-1 999 Human 
PRO 11 26 (UNQ616) eaino add Kgueoce 

SEQ ID NO . 1 (XX 


2034 


100 



123 



WO 0JAW9JW 



pcmisotMwso 



WO02AIS9260 



PCT/US0J/4WM 



SEQID 

NO: 




Spade* 


Descrtpttoo 


Scon 


Idearttj 


613 


BCOO035S 




riboscmiJ protein L37*, done MQC:1638 
IMAOEJ 162015, mRNA, complex* ods. 


117 


S3 



SRQ ID NO: 


Acecsttea No. 


Description 


Ren** 






S-feydmyisobutyrato 
dcityirotynato protein*. 


BL0OI95B 21.14 7.06 lo- 22 131-190 
BL00I95C 201 0 8.071*22 200-236 
BL0089SA 1161 1573*11 42-63 


351 


PR00907 


THROMBOMODULIN 
SIGNATURE 


PR0O907B 11.299.299*10 234-231 






Rihosomal protdn S3 proteins. 


BL005S5A 21.43 IJ9le-40 103-133 


357 


PR00C7I 


GLYCERALDEHYDE-3- 
PKOSPHATE 
DEHYDROGENASE 
SIGNATURE 


PR00078B 7.43 3.250.-14 146-165 
PR0O078D 1 1.49 2.tOO*2) 232-230 
PROW TIE IWO 6.21 IMS 272-241 
PR0OO7IC (5.99 t OQOo-16 173-190 
PR00078A 1031 1.000*15 111.123 


359 


BL012I2 


B1R repeat proteins. 


BL0I2B2B 3049 1.000*. 13 323-562 


361 


BL00970 


Nuclear asnsiuoa protein 2 


BL00970C 14.80 9.773 e-09 70- 1 Ot 


362 


DM0019! 


w SPAC8A4.04C 
RESISTANCE SPACIA4 05C 
DAUNORUBICIN. 


DM00I9IA 1.16 9.640*09 12-25 


365 


PR00500 


POLYCYSTIC KIDNEY 
DISEASE PROTEIN 
SIGNATURE 


PR0O500B 7.74 3.358*09 396-417 


367 


BL30002 


Src homolos,y 3 (SH3) domain 


BL50002B 15.11 I.600*-l0 141-133 
BL30O02B I til 6.000*09 42-56 


361 


BL50OO2 


Sre homology 3 (SH3) domain 
proteins prorBe. 


BL30002B 1111 1.6006.10 I4M53 
BL30002B 15.18 6.00Oe-O9 42-56 


369 


BL00240 


Rcccptor tyrosine kinase deu 
HI proteins. 


BL00240F 17.74 4.1960-11 552-600 


370 


BL01 238 


GDA1/CD3V family of 


BL01238C I4J6 1080*16 212-234 
BLOI 23 fD IOI9 1.180*12 253-269 
BL01238A 11.72 5.673*11 86-101 


371 


PR00679 


PROH1BITIN SIGNATURE 


PR00679F 1.03 7.14 He- 15 122-146 
PR0O679E 1182 6^74*18 97-1 17 
PR00679D 1151 3.739*-l6 74-91 
PR00679B 13.63 8.071*162*48 
PR00679C 14.44 7.465B-1 4 51-70 
PR00679G6.I3 IJ4D*13 157-174 
PR0O679A 14.03 1.295a- 12 10-27 


374 


PR00700 


PROTEIN TYROSINE 

PHOSPHATASE 

SIGNATURE 


PR00700D 1247 4.462*1 J 233-272 


375 


PD00066 


PROTEIN ZINC-FINGER 
METAL-BINDI. 


PO00066 1352 1383o.|5 25*267 
PD00066 13.92 2.(OOe-14 310-323 
PD0OO66 13.92 7.429*12 282-295 


377 


PR00925 


NONHISTONE 
CHROMOSOMAL PROTEIN 
HMG1 7 FAMILY 
SIGNATURE 


PR00925 B 3.73 6,625*10 12-25 


37S 


PR00049 


WILMS TUMOUR PROTEIN 
SIGNATURE 


PR00049D 0.00 8.07 ie-1 03-18 


310 


PFOOOM 


Sushi domain proteins (SCR 


PF00014B 9.45 3.250O-10 116-121 


313 


BL00636 


Nt-dnaJ domain protein*. 


BL00636A 8.07 1.947*- 17 18-35 
BL00636B 13.11 5.500* 16 46-67 


3*4 


BL00636 


Nt-dnaJ domain proteins. 


BL0O636A 1 .07 1547*-! 7 1 1-33 
BLO0636B 15.11 5.300a-16 46-67 


in 


BLO074I 




BL00741B 14.27 1.333*14 302-325 



PCTAJS0I74I930 



PCT7US01/42M0 



Stq ID NO; 


Aectuioa M*. 


DescrtpdBB 








CDC24 &m!ty sign. 




388 


PF00628 


PHD-fln£er. 


PFO0628 15.84 9.4l9e-09 179-194 


392 


PR00213 


NEUROMODUUN 
SIGNATURE 


PRO02I5C 13.91 4.364c-09 201-222 


394 


PD00078 


REPEAT PROTEIN ANK 
NUCLEAR ANXYTL 


PD0007IB 13.14 23500-10 132-145 


397 


BL01262 


Eukaryotlc Initiation factor 1A 


BL01 262 22.3 8 6.6250-12 25-80 


402 


BL00036 


Ribosomtl proteinS 17 


BL00036A 28.90 3.769o-32 1 16-156 
BLO0056B2OI6 6.727«-23 164-188 


403 


BL00019 


Actinia- type ■ctln-blndJng 
domain proteins. 


BL00019D I5J3 9.705o-l 3 296-326 


409 


PR00259 


TRANSMEMBRANE FOUR 
FAMILY SIGNATURE 


PR00259C 16.401459*21 78-107 
PR00259A 9.27 1846*1 8 1 1-35 
PR0O259B 14,81 2.250o-l7 51-78 
PR0O259D 13.50 1756*15 221-248 


412 


P DO 0066 


PROTEIN ZINC-FINGER 
METAL-BINDL 


PD00066 13.92 2J85*15 105-1 18 
PDO0066 1352 4.462b- 15 161-174 
PDOO066 13.92 1.600*14 189-202 
PDOO066 13.92 I.500e-I3 133-146 
PD00066 1352 l.SOOs-13 217-230 
PD00066 1352 I.OOOo-ll 21-34 
PD00066 1352 1957*1 I 77-90 


413 


BL0002S 


Zinc finxer, C2H2 type. 


BL00028 16.07 3. 400s- 10 214-231 
BL00028 16.07 7.171*09 347-364 


417 


PFO0791 


Domain present fa ZO-1 sad 
Uoc3-lik» netrin receptors. 


PF00791B 21.49 8.037*14 199-254 
PF0079 IB 28.49 4.9090-11 166-221 


421 


BLO0475 


Rlboarod protest LI 3 


BL00475D 1623 3.250a- 19 130-152 
BL00475C 13.06 3.700*17 1 10-127 
BL00473B 1.20 2-9370-1 1 36-46 
BL0O475A 1062 8.5600-11 16-31 


428 


DM00215 


PROLINB-R1CH PROTEIN 3, 


DM00215 19 43 1286*10 179-212 


429 


BL01153 


NOLI/NOP2Aun family 
proteins. 


BLOI I53D 19.69 4,375*17 255-281 
8L01 IJ3C 13.67 l.726e- 1 1 205-219 
BL01 153A 13.77 4.300*1 1 135-150 


431 


DM00984 


wMYOD MYOBLAST 
DETERMINATION SHORT. 


DM00984B I5.18 6.764e-I7 142-197 


441 


PR00320 


O-PROTEIN BETA WD-40 
REPEAT SIGNATURE 


PR00320C 13.01 LWOe-09 284-299 
PROO320B 12.19 1.000*08 146-161 


443 


PRO0I53 


CYCLOPHIUN PEPTIDYL- 
PROLYL CIS-TRANS 
BOMERASE SIGNATURE 


PR00133A 1258 1.667*- 14 49-63 
PROOI33B 11 SI 6.6670-12 78-91 


444 


PD028II 


PROTEIN PEPTIDE 
REDUCTASE M0448 PIU) 
FIMBRIA TRAN. 


PD02811A 2067 7.429*12 4-42 


446 


PR00935 


BAND 4.1 PROTEIN 
FAMILY SIGNATURE 


PR00935D IO204.656e.l4 179-196 
PR00935A 1016 1333*12 40-53 
PR00935C 11.98 1500*12 118-139 
PR00935B1O58B.714e.tl 105-119 


447 


BL00030 


Eakaryotic RNA-bindini 
repoo RNP-I proteins. 


DL00030A I4J9 l.643«- 13 11-100 


448 


PR0O4O1 


SH2 DOMAIN SIGNATURE 


PRDO401B 12.94 7.333*09 1 15-126 
PR00401D 1 1J5 8J79O-09 144-155 


433 


BL00379 


Rjbooomal protdn 129 
proteins. 


BL0O579B 2159 5.065*21 35-65 


437 


BLO0107 




BLO0107A I8J9 4.960*13 148-179 



SEO ID NO: 


Accession No, 


Description 


Retails* 








BL00107B I3JI 3.t54a-12 222-23S 


438 


BL00637 


Fork head domain proteins. 


BL00637A 19.39 1,l9la-22 101-143 


461 


PF00615 


Rjepilsf nr of 0 protein 
derailing, domain proteins. 


PF006I5B 16.25 3J23e-l4 103-120 
PF00615C 10.06 4.800e-IO 180-194 


463 


BLO0983 


Ly-6 / u-PAR domain proteins. 


BL009S3C 12.69 6.885e-09 136-172 


466 


PRO035S 


BOMBESIN RECEPTOR 
SIGNATURE 


PR00358F 6.51 5.200o-O9 15-29 


467 


PD02784 


PROTEIN NUCLEAR 
RIBONUCLBOPROTEIN. 


PD02784B 26.46 1.000a-40 45-68 
PD02784A 21.09 7.750o-37 5-42 
PD02784C 20.76 4.106e-O9 97-143 


469 


BL0O6I5 


C-typc lectin domain proteins. 


BL00615A 16.68 IO8O0-1 1 148-166 


470 


BL006I5 


C-typc lectin domain proteins. 


BL006I5A 16.68 ZO8O0-1 1 175-193 


475 


PD01652 


RECEPTOR CELL NK 

GLYCOPROTEIN 

1MMUNOOLOB. 


PD01652B 8JO 7.2070-27 127-179 
PD01652A 15.35 3.557e-17 137-173 
PD01652B 8,50 6.9100-10 32-84 


478 


PF0079J 


Domain present in ZO-1 and 
Unc5-li!ce netrin receptors. 


PF0079IB 28.49 3.l79e-12 40-93 


479 


PF00624 


Floceulln repeat proteins. 


PF006241 9.10 7.165O-09 271-301 


480 


PR00603 


CYTOCHROME CI 
SIGNATURE 


PRQ0603H 13.20 9.534*-09 285-301 


482 


BL010S8 


CAP protein. 


BL01088F 14.83 3.404a-IO 60-106 


485 


BL004I2 


Neuromodulln (OAP-43) - 
proteins. 


BL00412D 16,54 1023o-ll 45-96 
BL004I2D 16.34 3.204*43941.92 
BL004I2D 16.34 3.684*09 66-117 


489 


BL0O353 


HMOI/2 proteins. 


BL00353A 9*1 1 .000o-40 2-3 1 
BL003S3B 11.47 1.000a-40 78-128 
BLO0353C 14.13 1.000*40 128-173 
BLO0353A 960 5.66Ia.il 3-52 


495 


PF00523 


Fusion glycoprotein FO 


PF00523D 11.39 7.1 880-IO 80-94 
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DM00031 


IMMUNOGLOBULIN V 
REGION. 


DM0OO31B 13.41 I.6O60-II 71-112 
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SPECTRIN FLECKSTRIN 
HOMOLOOY DOMAIN 
SIGNATURE 


PR006S3D 13.87 9.864*09 226-243 
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BLOI 119 


RJboaomal protein SI 2a 


BUJ1189A 14.27 7JlJ*l738-74 
BLOI IRA 14.27 5.245*09 3V7I 
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PD01094 


ACID FATTY 
DESATURASE 
ENDOPLA5M1. 


PD01094D7J5 7.094*11 227-281 
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BL0OO28 


Zinc Hnter, C2H2 type, 
domain proteins. 


BL00028 16.07 2.2M*09 353-370 
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BLOOU28 


Zinc fairer, C2H2 type, 
domain proteins. 


BL0003J I6J77 2J86O-09 333-370 


514 


BLD0107 


Protein Unajcj ATP-6tndba 


BL00107A I8J9 3.714*16 H7-144 
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BL00951 


ER rumen protein reuinini 


BLO0931C 19J5 IJ)00*40 93-142 
BL0O9318 14.23 4300*31 38-69 
BL0093ID 13.94 1.783*30 142-177 
BL0095IA 15.10 1,818*29 2-38 
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BL0O951 




BL00931D 13.94 1761*30 89-124 
BLO093tA 13.10 1.818*29 2-31 
BL00951B 1423 3550*27 38-69 
BL009S1C I9J3 4.493*22 40-89 
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PF0110S 


emp24^p25Up24 Qmiry. 


PF01105B 25.12 3.928*12 176-228 
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Zfcjc flncor. C3HC4 type 
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PFO0632 


HECT^tci»to<uH<} U Ul I >. 


PF00632C 20.66 1540*20 534-316 
PFO0632B 11.43 13 13*» 499-377 
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BL0047I 


UMdoraalaprctcma. 


BL00471B 14.79 9.679*1 J 62-77 
BUXM7JB 14.79 3,750*12 112-197 
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BL0047IB 14.79 3.400*11 123-131 
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DM00547 


1 fcwCHROMO 
BROMODOMAlN SHADOW 
GLOBAL 


DM00347F 23.43 6531*36 621-673 
DMD0547B 13.94 1400*11 317-410 
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DM0054 7B 11.21 9.217*13 237-231 
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PF00777 


f^yteantferaag ftjoDy, 
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PD00066 


PROTEIN ZINC-FINGER 
METAL-BtNDI. 
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Ribosomal S3 
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Noll Nop2 Sua 


NOLI/NOP2/wn family 


45*19 


61.6 
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UM domain 


16*32 
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WD40 
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447 
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RN A racogphjot. faotit 


1.1*33 
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SH2 
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UIM 


UWqirftin Interaction motif 


0-00071 
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NTF2 


Nudes? transport factor 2 (NTP2> domain 


3.2*07 


37,4 
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pfcfnase 




6*40 


146.1 


451 


Fork head 


Fork head domain 


1*21 


101. 1 


460 


PC4 


Transcriptional Coactivator p 15 (PC4)_ 


11*31 


141.0 
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ROS 1 




2.6*43 


164.0 
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COX7e 


Cytochrami c oxidaM tubunlt Vila 


13*40 


147.5 
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RNA rccocnl«M morJf. 


3.2*13 
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Zip 
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3.1*31 


1169 
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HMO he* 


HMO (hi eh mobility tTout>3 box 


1*33 


HI 9 
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PH 


PH domiin 
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Ulpl C 


Ulpl protease family. C- terminal catalytic d 


1.2*11 
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0.0056 
13*09 
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Zinc fiaxw, C2H2 type 
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ER banco recent 
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Zinc ftafer, C2H2 type 


1.1*104 


361.2 


333 


ROS 


Rrr^toc/GDrotemtizittirnedcanaia 
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WHAT IS CLAIMED IS: 

1. An isolated polynucleotide comprising a nucleotide sequence selected from the group 
consisting of SEQ ID NO: 1-341, ■ nature protein coding portion of SEQ ID NO: 1-341, an 
active domain coding portion of SEQ ID NO: 1-341, and complementary sequences thereof. 

J 

2. An isolated polynucleotide encoding a polypeptide with biological activity, wherein 
said polynucleotide hybridizes to the polynucleotide of claim I under stringent hybridization 
conditions. 

10 3. An isolated polynucleotide encoding a polypeptide with biological activity, wherein 
said polynucleotide has greater than about 90% sequence identity with the polynucleotide of 

4. The polynucleotide of claim 1 wherein said polynucleotide is DNA. 

15 

5. An isolated polynucleotide of claim 1 wherein said polynucleotide comprises the 
complementary sequences. 

6. A vector comprising the polynucleotide of claim 1. 

20 

7. An ex p re s si on vector comprising the polynucleotide of claim 1. 

8. A host cell genetically engineered to comprise the polynucleotide of claim 1. 

2J 9. A host cell genetically engineered to comprise the polynucleotide of claim I 
opcratfvery a ss o ci a t ed with i regulatory sequ enc e that modulates expression of the 
polynucleotide in the host cell. 

10. An Isolated polypeptide, wherein the polypeptide Is selected from the group consisting 
30 of. 

(a) a polypeptide erxoded by any one of the polynucleotides of claim 1 ; 

(b) • polypcptkfc encoded by a polynuc^ 
srrirtgmconcatkMwtoarjyoneofSEQro l-341;and 
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(c) a polypeptide of any one of SEQ ID NO: 342-482. 
II. A composition comprising the polypeptide of claim 1 0 and a earner. 
5 12. An antibody directed against the polypeptide of claim 10. 

13. A method for detecting the polynucleotide of claim I in a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a 
complex with the polynucleotide of claim 1 for a period sufficient to form the complex; and 
10 b) detecting the complex, so that if a complex is detected, the 

polynucleotide of claim 1 is detected. 

14. A method for detecting the polynucleotide of claim I in a sample, comprising: 

a) contacting the sample under stringent hybridization conditions with 
15 nucleic acid primers that anneal to (he polynucleotide of claim I under such conditions; 

b) amplifying a product comprising at least a portion of the 
polynucleotide of claim 1 ; and 

c) detecting said product and thereby the polynucleotide of claim 1 in the 

20 sample. 

15. The method of claim 14, wherein the polynucleotide is an RNA molecule and the 
method further comprises reverse transcribing an annealed RNA molecule into a cDNA 
polynucleotide. 

25 

16. A method for detecting the polypeptide of claim 10 is a sample, comprising: 

a) contacting the sample with a compound that binds to and forms a 
complex with the polypeptide under conditions and for a period sufficient to form the 
complex; and 

30 b) detecting formation of the complex, so that If a complex formation is 

detected, the polypeptide of claim 10 is detected. 
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17. A method for identifying a compound that binds to the polypeptide of claim 10, 

a) contacting the compound with the polypeptide of claim 10 under 
conditions ruflkicnt to form ■ polypeptidc/compound complex; and 

5 b) detecting the complex, ao that if the oolypeptfcfc/eompouad complex is 

Jelctl t d, a co m pound that binds to the polypeptide of claim 10 is identified. 

IS. A method for identifying a compound that binds to the polypeptide of claim 10. 

10 a) contacting the compound with the polypeptide of claim 10. in a cell, 

under conditions sufficient to form a polypeptide/ compound complex, wherein the complex 
drives expression of a reporter gene sequen c e in the cell; and 

b) detecting the complex by detecting reporter gene sequence expression, 
so that if the polypejaide/ccro pound complex Is detected, a compound that binds to the 

15 polypeptide of ciakn 10 is identified. 

19. A method of producing the polypeptide of claim 10, comprising, 

a) cul taring a host cell comprising a polynucleotide sequence selected 
from SEQ ID NO. 1-341, a mature protein coding portion of SEQ ID NO: 1-341, an active 

20 domain coding portion of SEQ ID NO: 1-341, complementary s eq u en ce s thereof and a 
polynucleotide sequence hybridizing under stringent conditions to SEQ ID NO: 1-341 , unde r 
conditions sufficient to express the polypeptide in said cell; and 

b) isolating the polypeptide from the cell culture or cells of step (a). 

.25 20. An isolated polypeptide comprising an amino acid sequence selected from the group 
consisting of any one of the polypeptides SEQ ID NO: 342-682. the mature protein portion 
thereof, or the active domain thereof. 

21. The polypeptide of chum 20 wherein the polypeptide is provided on a polypeptide 
30 array. 

22. A collection of polynucleotides, wherein the collection comprising the sequence 
information of at least one of SEQ ID NO: 1-341. 

in 



23. The collection of claim 22. wherein the collection is provided on a nucleic acid array. 

24. The collection of claim 23. wherein the amy detects full-matches to any one of the 
5 polynucleotides in the collection. 

25. The collection of claim 23, wherein the array detects mismatches to any one of the 
polynucleotides In the collection. 

10 26. The collection of claim 22, wherein (he collection is provided in a computer-readable 

27. A method of treatment comprising administe ring to a m a mm a l ian subject in need 
thereof a therapeutic amount of a composition comprising a polypeptide of c l a im 1 0 or 20 

15 and a pharmaceutically acceptable carrier. 

28. A method of treatment comprising administering to s mammalian subject in need 
thereof a therapeutic amount of a composition comprising an antibody thai specifically binds 
to a polypeptide of claim 10 or 20 and a pharmaceutically a cce pta ble carrier. 

20 
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